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VERY day between the start and completion of new plant construc- 
tion means loss to investors . . . added interest; postponement of the new 
equipment’s services. 

On jobs calling for special piping, Grinnell Prefabrication cuts days 
or weeks from this costly interval. While the plans are still on the 
boards, call in Grinnell. On schedule, ‘accurately prefabricated piping 
sub-assemblies are delivered to the job. All but the simplest field welding 

_ has been performed with Grinnell’s advanced prefabricating equipment. 

- Conveniently located Grinnell plants . . . expert interpretive engi- 
neering of plans . . . insurance-inspection-and-approval before ship- 
ments ... these are but a few factors that save time when you 
“Give the plans to Grinnell.” Grinnell Company, Inc., Executive 
Offices, Providence, Rhode Island. Branch offices in principal cities. 
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THE NASH VAPOR TURBINE HEATING PUMP Is 
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For service in greenhouses, hospitals, 
schools, theatres, and public buildings, 
where heat failure is a serious matter, the 
Nash Vapor Turbine Return Line Vacuum 
Heating pump should be specified, for this 
pump operates perfectly without electric 
current. 

This is because the motive power is a 
special turbine operating on steam direct 
from the heating system. Steam used to 
drive the Vapor Turbine is returned to the 
system for heating, with little heat loss. 


TOPPED BY ELECTRIC CURRENT F 


AILURE 









This pump insures constant heat in the 
system, it eliminates electric current cost, and 
it promotes high efficiency in the heating 
system. Heating efficiency is due to the fact 
that this pump can operate continuously 
with economy. Continuous operation means 
uniform circulation, and uniform conditions 
in the system mean steam saving. 

This pump has but one moving part, no 
internal wearing parts, and requires no in- 
ternal lubrication. Bulletin D-246 tells all 
about it, and it is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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THE EDITOR’S PAGES 





BELIEVED IN HOTEL 
AIR CONDITIONING 
The late Ralph Hit 


National Hotel Management Co 
controls eight leading hotels in the United 


president of the 
which 


States, was a firm believer in hotel air 
conditioning. His career in the hotel 
business was largely marked with #hgi 


neering tie-ups such as air conditioning, 


and the question of isolated generation of 


power. 

Shortly after Khe was made manayer 
of the Gibson Hotel in Cincmnati, he 
invested a quarter of a million dollar: 


conditioning. Later 


Hotel 


his efforts, the 


in remodeling and ait 
New York, the 


was modernized through 


on in Lexington 


program including air conditioning for 


what is now the Hawatian room and 


which was previously a dining room 
above the laundry and ordinarily so hot 
that it could be used only in winter 
When the Hotel Adolphus in Da'las had 
a particularly good year due to the cen 
tennial exposition there, plans and speci 
fications were worked up and air condi 
tioning was installed in 250 guest rooms 
This made the hotel an outstanding exam 


ple of comfort in the Southwest 


When Mr. Hitz’s company took over 
the Belmont Plaza in New York, it was 
remodeled, the main dining room (creat 
ing the present Glass Hat) and_ the 


remodeled coffee shop both being air con 


ditioned for around comfort The 


Hotel New 


vcal 


Yorker always had air condi 


tioning for the public rooms—except the 
lobby—and many thousands of dollars 
were spent in improving the air condi 


tioning under Mr. Hitz's direction. 


(The editors acknowledge with thanks 
Warren D 
National 


agement Co.. Inc. in 


Lew Is, Con 
Hotel Man 


turmshing infor 


the assistance of 


sulting engineer, 


mation on Mr. Hitz’s interest in air con 


ditioning. ) 


NEW SALES POLICY 
FOR GENERAL ELECTRIC 


General Electric Co. has announced 


that central plant air conditioning and 


industrial refrigeration equipment of 


more than 5 hp will henceforth be sold 


directly to authorized contractors who, 


gether with engineers and architects, 


engineering 
Stuart M 


condition 


ill assume all application 


id installation functions 
Crocker, manager of the air 
ng and commercial refrigeration depart- 


Bloomfield, N. J., 


Samuel Martin, Jr. head of the new con- 


ent, has appointed 


lleatinc, Prpinc anp 


tractor sales division. Products for sal 


to contractors include the full line of 


larger condensing units, ranging approxi 
from 5 to 60 tons in capacity 
that fall 


50 ton classification; and 


mately 
all evaporative condensers 
within the 5 to 
the central plant conditioners, of which 


the largest sizes are capable ot more 


than 65 tons cooling, or 1 million Btu 
per hr heating 

“By our changes we are recognizing 
the inherent differences between packaged 
and equipment,” 
Crocker 


s¢ lling set up 


products 
stated M1 


eng mecring 


when explaimng tl 
‘The e1 


gineering and installation of central plant 


new contractor 


air conditioning and industrial retriwera 


tion jobs requires specialized facilities 
} 


which in many cases cannot profitably be 
packaged 


maintenance 


maintained by distributors of 


goods We feel 


facilities 


that today 


of such logically falls within 


the province of engineers, architects and 


contractors who specialize in such work 


regards central plant air 


Therefore, as 


conditioning and industrial refrigeration 


equipment, GE will concentrate on manu 


facturing and no longer will compete 


with specializing agencies m matters of 


application engineering and installation 
} 


nor will GE distributors be encourag: 
to do so,” 
FAN MAKERS 
REPORT PROGRESS 
Progress in the Propeller Fan Manu 


facturers Association’s nationwide can 


paign advocating certified ratings tor 


pre pellet was reported at the 


tans | 


ciation’s recent annual meeting in Cleve 


land. Keynote of the meeting was that 


the purchaser should insist on certifi 


ratings, that air delivery on any propel 


ler fan equipment he purchases shall b 
in accordance with the standard test 
code tor centrifugal and axial tans 

\. R. Stephan, DeBothezat Ventilat 


j 


was elected president 


\erovent Fan ( 


ing Equipment Lo 
and M. W 


was named vice-president. \V. ¢ 


Bauer 


Shetler 


ws secretary-treasurer 


BUILDING MODERNIZATION 
DURING 1940 


According to an annual survey mack 
by Buildings and Bui'ding Manageme 
reported in the January 16 issue of that 
publication, the percentages of building 


owners and managers planning to use the 


following products for modernization of 


office and commercial buildings during 


; 


1940 are: Air conditioning, 18 per cent; 
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around 100 billion dollars more output 
than was actually realized. 

‘To make up only half the accumu- 
lated deficiencies would require the la- 
bor of several million additional men for 
many years,” he continued. “Merely to 
regain and maintain the old standard of 
living reached during the 1920's, as meas- 
ured by per capita production and con- 
sumption, would necessitate the operation 
of our factories and mines during the 
next 10 years at an average rate of ac- 
tivity far higher than we have ever 
known. There would be jobs for all 
able-bodied workers, and in boom periods 
there would be a labor shortage.” 


INDUSTRIAL CONDITIONING 
JOBS SHOW INCREASE 


A feature of 1939 air conditioning 
business was the marked increase in or- 
ders from industrial concerns during the 
closing months of the year and the use 
of air conditioning in the manufacture 
of new products, according to Carrier 
Corp.’s annual letter to its stockholders. 

A net profit in 1939 of $69,099.61 after 
all charges including inventory adjust- 
ments, taxes and depreciation was an- 
nounced for the corporation. This profit 
compares with a loss of $1,133,021.42 in 
1938. Orders booked during the entire 
year were approximately 12 per cent 
greater than in 1938 and completed sales 
for 1939 were 8 per cent above those 
of 1938. Unfilled orders at the close of 
the year were 32 per cent higher than 
in the previous year. 

Employment of more than 200 new 
men by Carrier since January 1 was 
hailed last month by J. I. Lyle, presi- 
dent, as “not only a hopeful sign for 
general business, but also as an indica- 
tion that air conditioning demand for 
large scale industrial installations was 
maintaining the pace set last year.” The 
increase in business is expected to result 
in a 20 per cent jump in sales in 1940 
over 1939, he said. 


STOKER SALES 
BREAK RECORD 


Factory sales of mechanical coal stok- 
ers in 1939 breke all records, according 
to figures released by the U. S. Depart- 
ment of Commerce, the Committee of 
Ten reports. One hundred and one 
manufacturers reporting to the depart- 
ment in 1939 sold 104,289 stokers of all 
kinds and sizes compared with 96,433 
units in 1938 and 101,808 machines in 
1937; an increase of 8.1 per cent over 
1938 and 2.4 per cent over 1937 (The 
latter year held the existing record until 
1939.) One hundred and twelve estab- 
lishments reported sales in 1938 and 108 
in 1937. Eleven companies discontinued 
a stoker line in 1939, the bureau reports. 


18 


The manufacturers whose data are in- 
cluded in these statistics produced ap- 
proximately 95 per cent of the total dol- 
lar volume of the output of the industry 
as reported in the census of manufac- 
turers for 1937. It is estimated that, tak- 
ing into account the sales of companies 
not reporting to the government, there 
were approximately 110,000 stokers sold 
in 1939 with a small unknown percent- 
age shipped to foreign countries. Un 
known also is the number of new stok- 
ers sold and installed in 1939 which 
replaced old or obsolete models. 


DEMONSTRATION OF 
TEMPERATURE, HUMIDITY 


A simple but effective way of indicat- 
ing to the layman the relation between 
temperature and relative humidity was 
suggested by executives of the York Ice 
Machinery Corp. at its recent series of 
sales conferences, where its new air con- 
ditioning and refrigeration equipment was 
presented to distributors and dealers. 
The demonstration requires only the use 
of a wide rubber band. 

The length of the rubber band repre 
sents temperature, and its width repre 
sents the relative humidity of the air. 
Stretching the band signifies increasing 
the air temperature; the width of course 
decreases, as would the relative humid- 
ity on an increase in air temperature. 


Dorothy Streits pushes the button to 
start the “doll house” air conditioner 
modeled after the system in the National 
quarters im Radio 
City, Rockefeller Center, New York 
City. This operating model, described 
by NBC Engineer Robert Close as being 
“correct in every detail” for the huge 


Broadcasting Co.'s 


system serving the studios and offices, 
was built by hand by David Hillegas, 
who plans to imstall the miniature aw 


conditioning system in a doll house for 
permanent exhibit. The model is in op- 
eration complete with water sprays, mo- 
tors, fans, outlets, filters, and other nec- 
essary air conditioning parts. 





Stewart E. Lauer, York's new presi 
dent, announced at the conferences tha: 
John R. 
general sales manager. 
Lehigh University in 1927, Mr. Hertzle: 


Hertzler has been appointe 
\ graduate 


is well-known through the papers on ai 
conditioning which he has presented ty 
fore various engineering meetings 
HONOR MODERN 
INDUSTRIAL PIONEERS 


The National 
factyrers sponsored last month its “mod 


Association of Man 


ern pioneers” celebrations to honor 

ventors and research workers on “mod 
Another obj« 
of the “modern pioneer” programs wa 


ern industrial frontiers.” 


to pay tribute to the American patent 
system on its 150th anniversary 
Among the “modern pioneers” who r 


Willis H 
Carrier, chairman of the board of Ca: 


ceived recognition were Dr 


rier Corp., for his work in air condi 
tioning; John M. Frank of Ilg Electri 
Ventilating Co. for his development 

the steam unit heater; Lewis Martin | 
lison, Ellison Draft Gage Co., for h 
work on draft gages; Walter Geist 

Allis-Chalmers Mfg. Co., for his worl 
on the multiple V-belt drive; Harry | 
LaBour, LaBour Co., Inc., for researc! 
and development in centrifugal pumping 
and Ira E. McCabe, Mercoid Corp., f 
his work on automatic controls as ap 
plied to oil burners, stokers, air condi 


tioning and other services 


REPORT NEW 
AIR CONDITIONED HOTEL 


It was reported in the Chicago Trt 
last month that Chicago is to have 
$5,000,000 Statler hotel on North Mic! 
igan Ave. contaming 1500 rooms. Ot 
particular interest was the statement that 
every room would be air conditioned, as 
would all the public rooms (including 
a large convention hall). 

According to the newspaper report, 
was at first thought the company might 
buy a Chicago hotel, but it was decided 
it would be better to build a new one t 
take full advantage of the latest cor 
struction developments such as air cor 


ditioning. 


MOVES TO 
LARGER SPACE 


Due to the growth of its business 
was announced last month that Maid-O 
Mist, Inc., no longer finds its availabl 
space at 180 N. Wacker Drive, Chicago 
adequate and is taking over 10,000 sq ft 
of additional space at 215 N. Aberdeer 
St. The new location also provides bet 
ter shipping and manufacturing facilities 
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The new windowless. air conditioned plant of General Motors’ 


Allison Division for the manufacture of army 


aircraft engines 


Air Conditioning Vital to Precision 


in Manufacture of Aircraft 


HE world’s newest version of a completely air con 

ditioned, artificially 

soon will be put into operation at Indianapolis, 
Ind., by the Allison Div. of General Motors Corp. 
building and its equipment are unique in many respects ; 
among its features are: 

1) A combination of natural well water, “Freon” refrigerant, 
natural air and auxiliary oil burners in the air conditioning and 
heating scheme. 

2) The first application of a new type of fluorescent lighting 
to a large scale industrial lighting problem, duplicating mid-day 
north light 24 hours a day. 





The new plant of the Allison Div. of General Motors 
Corp. at Indianapolis is the world’s latest version of 
the air conditioned, artificially lighted, windowless 
industrial building. Its program for the manufacture 
of aircraft engines for the U. S. Army calls for a high 
degree of precision and careful handling of materials. 
\ir conditioning is thus an essential in avoiding the 
effect of temperature changes on gages and precision 
machines, etching of highly polished metal surfaces 
because of perspiration, and for providing the com- 
fortable conditions that are necessary because of the 
concentration and skill required of the workmen 
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Engines 


Because of the unique combina t fact ! 

lighted, windowless factory sulation, air conditioning and artificial lighting take 
tively less power to create this new approa t leal worku 

The onditions 
t+) Unusual paralleling of a diesel power plant wit 
utility electric lines to provide an adequate terrupted s ' 
of power with unusual economy 
5) Unusual architectural effect, due to the windowles 


ture and use of glass brick panels 


\n set up for precision work 


6) unusual tooling 

“Manufacturing requirements in the new plant created 
conditions to be met which gave us an unusual Oppo 
tunity to try out advanced thinking in factory construc 


tion,” according to O. T. Kreusser, general manager of 


Allison Div. 
craft engines for the U 
of precision and careful handling of materials 


“Our program for the manufacture of air 
S. Army calls for a high deg 
lempera 


FTCC 


ture changes affect the micrometric gages and precision 
Perspiration, 
in this climate, may cause etching on a highly polished 
metal surface, sometimes from just a sweaty finger print 
Unusually fine lighting is required for accurate reading 
Comfort 


machines workmen constantly must use 


of gages and observance of work by operators 
of workmen is unusually important because of the con 
centration and skill required. It was apparent when w: 
laid out the plant that maintenance of a steady, comfort 
able temperature, proper humidity and dust count in the 


manufacturing building would be essential. Since ait 
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conditioning and artificial lighting were required we 
were able to dispense with windows and monitor roofs, 
which contributed to economical construction.” 


General Plant Layout 


Four new buildings on 53 acres of land comprise the 
plant; they include the manufacturing building with ad- 
joining office building, a test building and a gate house. 
Welded construction of steel columns and trusses is used 
throughout. 

\ large receiving room, which is not air conditioned, 
at one side of the manufacturing building’s main room, 
and other entrances serve as air locks so that uncondi- 
tioned air does not rush into the air conditioned area 
when outside doors are opened. The office building, a 
three story structure which might be considered a front 
wing of the manufacturing building since the two are 
directly connected, is completely air conditioned, al 
though it is not exclusively artificially lighted. The 
test building is a series of rooms with large open stacks. 
Propellers on engines on test pull the air in through one 
stack and push it out through another. The stacks are 
soundproofed. A small structure in which propellers 
used with the engines on test will be balanced adjoins 
the test building. The small gate house matches the rest 
of the plant architecturally. 


Air Conditioning Is Vital 


Because of the precision nature of many of the opera 
tions, controlled temperatures, humidity, dust count and 
lighting are vital in this plant. 

A windowless building for the main plant was defi- 
nitely determined upon, with the consequent necessity of 
complete air conditioning for all periods of operation. 
General Motors, in conjunction with the engineers of 


One of the four air conditioning penthouses atop the plant. 
Eight separate central station conditioning units are used 





the Allison Div., therefore designed a system to com! 
the features essential to year ‘round air conditioning 
men at specific types of work. It was determined 
78 F effective temperature in the summertime is 
proper temperature for men employed in occupat 
similar to those existing in this plant. However, 
building, being windowless and requiring air conditio: 
at all times of the year and over a 24 hr work pe: 
had to be designed to produce the maximum econo! 
of operation and to be able to utilize to the maxi 
extent nature’s assistance in the production of 
conditions. 

It was therefore required of this system that wit! 
side conditions of 95 F dry bulb and 78 F wet bulb 
a sun effect such as prevails in Indianapolis, that 


maximum inside conditions, when operating at full 
pacity, should not exceed 85 F dry bulb and 72 | 
bulb (53% per cent relative humidity). These c 


tions are equivalent to the 78 F effective temperat 
The system was designed to maintain 70 | 
The bu 
ing was designed for an average of 1000 occupants, 
brake hp of motors, and 250 kw of lights. 

It was calculated that 90,000 cfm of outside air wi 


desired. 
wintertime with a 10 F outside temperature 


be required under minimum conditions to maintai 
outward pressure and provide sufficient air for vent 
tion and the dilution of oil fumes which might aris 

the machines. These factors created a cooling load w 
maximum conditions in the summer of 815 tons. As 
that is, 85 | 

represent a saturation temp 


conditions required in the building 
bulb and 72 F wet bulb 
ture of approximately 66 F, it meant that the air ce 

ered into the factory under maximum conditions w 

have to be saturated at 66F and that consequentl) 

allowable rise of about 18% F could occur to maintai: 
the conditions specified. With this rise and a sens 
heat gain of approximately 7,000,000 Btu per hr, s 
356,000 cim of air w 
have to be introduced 
maintain the conditi 

To allow for the 
sibilities of breakdow 
or equipment servi 
and bearing in mit 
that the air conditior 
system must functior 
order to make it poss 
for work to be carri 
on, it was decided to 
vide the system 
eight similar, duplicat 
component parts. 

To provide against th 
breakdown of any on 
these systems, each was 
sized to handle 52,00 
cfm. It was develoy 
from an_ engineer 
angle that the amovu 
of air required for su 
mer cooling was n 
than sufficient for tl 
winter requirements, 
the system was desig! 


on the summer ba: 
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Evaporative Cooling Used at Times 


't was decided that if complete evaporation could be 

omplished, that during a large proportion of the oper 
ating time evaporative cooling could be used to produce 
the necessary results, without requiring refrigeration 
\n air conditioner or washer of a type that would do both 
cleaning and saturation of the air at the wet bulb condi 
tion of the air entering it was therefore selected. These 
units are made up of cells packed with glass strands 
arallel to the air stream, over which water flows to give 


ficient heat transfer and cleaning. 
Fight of these units, each capable of handling 52.000 


cim, were installed in penthouses on the roof of the build 
ing, situated at equally distant points. They were in 
stalled in pairs, four penthouses being erected in which 
to house the eight unitary systems. The units were 
designed so that with a change in the outside wet bulb 
more or less outside air could be taken into the building ; 
in other words, as the wet bulb falls to a point below 
66 F. all outside air will be introduced, or a mixture of 
outside and recirculated air will be introduced into the 
washers to maintain the required leaving dew point. 

Substantial power saving is effected by the relatively 
small quantity of water required for saturation of the 
air and the low pressure required for the distribution 
of the water over the conditioner cel's. Each cell is 
capable of handling from 1000 to 1100 cfm of air. For 
simple humidification and evaporative cooling 2'4 gpm of 
water per cell distributed at 6 lb nozzle pressure is 
required. There are 48 of these cells in each of the con 
ditioners or washers. 


Air Handling and Distribution 


The penthouses were so designed that they not only 
will act as mixing chambers for recirculated and outside 
air. but bv automatt 
cally controlled louvers 
they also act as relief 
dampers, through which 


taken 


from inside can be re 


the excess air 


lieved to the outside at 
mosphere. 

The fans for deliver 
ing air to the eight sec- 
tions are of the back- 
wardly curved type, sin- 
gle width, single inlet, 
downblast discharge, dis- 
charging directly into the 
distributing system un- 
derneath. These fans are 
belt 
drives by 30 hp motors. 
Due to the fact that the 

ils are used for both 


driven through 


heating and cooling and 
nsequently must be 
tected from direct 
nusture, two sets of 
ninators are required 
th one set of coils. 
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The one set of eliminators prevents entrained 


lodging on the coils when they are being used t 
ing purposes, which might occasion over-humudihcat 
The second set of eliminators, which is used only in the 
summertime, is to prevent the condensate trom the 
deposited on the coils from be ng carned ut thy 
system. 

The fans each discharg« nto a practically ident 


duct system of the simplest type, but special difh 


and adjustable outlets permit a uniorm distributi 
the entire working area As the svyster ‘ supp! 
uniform, no return duct system is necessat rel the 


air returns to the penthouses by the creation 
sure in the room, for either recirculation r for relhet 


into the outsice 


atmosphere The far 


ers, motors and pumps are mounted on concrete an 


cork foundations to eliminate condensat rip 
vibration 

It was determined to cool the air by interchangs 
coils through which cold water will be circulated C1 
the wet bulb rises above the re juired pony): 1 ih 
were especially designed so that in the winter the 
be utilized for the circulation of hot water t nereast 
the temperature of the delivered air in ordet 
tain approximately 70 F in the plant 

For producing the necessary cold water cit 
reciprocating “Freon” machines are employed 
plant is to he operated by chiesel engin } ket | 
and condensing water are essential, and as the 
n which the plant was erected abounds in gravel 
well water around 54 F, it was decided t ig well 
the purpose of procuring water 
lensing | for jacket hin 


gy purposes an 


\ ] ¢ | ] t+ ; ma ; ] 

neat miance nvestigation (LiCl LOe 

‘ tery ; ; scat ; svclats +1 evtt 
Wal 1s ITs used oT all ct { (1 ¢ LITT se 
temperature on leaving the air conditionn To 


The new type of fluorescent lighting used gives five times 
as much light with seven-tenths the power of older methods 
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still be amply low for condensing purposes and, after, 
for jacket cooling for both the diesel units and produc- 
tion test. However, it was found that the average water 
from wells in this territory is of such hardness that coils 
first subjected to cold water of this nature and then to 
heat were likely to deposit carbonates throughout the 
system. Therefore, this cooling water is used only in- 
directly; cold and hot water circulated in a closed sys- 
tem is used for heating and cooling, the same water being 
taken through an interchanger for cooling purposes or 
through a different interchanger for heating purposes, 
and bypassed either automatically or by hand, accord- 
ing to the season or the prevailing conditions. On in- 
vestigation, it was discovered that 1350 gpm of 54 F 
well water is available, and that this will cool water (in 
an interchanger) coming back from the air conditioning 
system at 64 F, to 59% F, the well water leaving the 
interchanger being warmed to a temperature of 601% F- 
amply cool for condensing purposes and for jacket cool- 
ing. Moreover, it reduces the required refrigeration 
effect to be obtained from the “Freon” machines from 
&15 tons to 575 tons. The refrigeration machines are 
driven either by diesel or electric power, and are 
uniquely connected to the diesel and motor drives so that 
the diesel engines for driving the compressors can be 
used to drive the motors as generators to supplement 
the electric capacity of the plant. 

The system of control is such that, automatically, the 
amount of outside air introduced into the system is 
varied from a minimum of 90,000 to a maximum of about 
400,000 cfm, depending upon the outside wet bulb. The 
amount of refrigerated water is automatically regulated 
tc produce 66F saturated air leaving the coils. The 
return air dampers are regulated in step with the outside 
air dampers, so that when the outside conditions permit 
the introduction of large quantities of outside air, re- 
circulation into the system is prevented and the air is 
relieved through the automatic louvers in the penthouses. 


Air Conditioning and Heating Other Buildings 


Office Building—The adjoining buildings were con- 
sidered in the analysis of the entire project. One of 
these is the office building, which is to be conditioned to 
a lower effective temperature than that maintained in 
the main factory section. This system, which requires 
21,000 cfm of air and is to be maintained at a 73 F ef- 
fective temperature, for the time being is taking its air 
from the main system, hooking into the lateral distribut- 
ing ducts of the main factory. The system is zoned for 
heating and has separate heaters in its own distributing 
system. The air from the office building is returned by 
fans into the main factory section. 

Paint Shop—The only other section of the building 
which requires air conditioning is the paint shop, and 
this section, isolated from the main factory, has its own 
system. 

Other adjoining buildings, not requiring air condition- 
ing and not being of the windowless type, are not being 
conditioned for the time being, but are being heated and 
ventilated by unit heaters. 

Forging and Casting Cleaning—For the promotion of 
greater workman comfort and health and better pre- 
cision work, the forging and casting cleaning department 


154 


in the main plant is equipped with a new arrangem: 
for drawing off metal dust. The workmen sit at a lo » 
metal table upon which the machinery is placed. A 

is situated along the front edge of this table. A cent 
blower sucks all small metal particles across the ta 
surface down into tubes to a central exhaust pipe fr: 
which the dust is expelled at a point where it can do 
harm. 

The arrangement is completed by an ingenious i 
for preventing dust from reaching the breathing ar.» 
The conditioned air enters the room at the top. Sinc 
the slots on the tables are directly below the workma 
face and at about the level of his waist, the suct 
through the slot not only takes the metal particles 
the table and from around the grinding machines, 
also draws fresh, clean air down across the face of 
workman. It is next to impossible for dust to get 


his nose. 





Possible Savings With Welded Construction 


The papers which received awards in the “containers 
contents moving” or piping classification in the first 
$200,000 award program of the James F. Lincoln Ar 
Welding Foundation were reviewed in the December. 
1938, Heatinc, Piping AND Air CONDITIONING, py 
775-776 and 781. Savings of $1,600,000,000 were show: 
“available in industry by wider application of are weld 
ing’ in the various papers submitted for awards.  Sinc: 
publication of this earlier review, copies of some of thy 
papers submitted which did not receive awards hav 
been made available by the Foundation and a brief « 
scription of them is presented here. 

In a paper on Improved Design of Refrigerant Con 
trol Piping for Fabrication by Are Welding, submitted 
by Louis H. Roller, the author stated that are welding 
piping found early application in the refrigeration indus 
try because of its many advantages, among which ar 
(1) refrigerant tight joints with strength equal to that 
of the pipe, (2) ability to use odd angle curves, (3 
elimination of fittings in which leaks may develop du 
to porosity of castings which sometimes contain impuri 
ties with which the refrigerants react chemically, (4 
closer assembly of lines due to little space required fo: 
welded connections, (5) ease of support by welding di 
rectly to piping, (6) reduced cost of galvanizing by cut 
ting down weight, and (7) time saved in making wy 
multiple assemblies or headers. 

The purpose of his paper was to present an improved 
design of arc welded piping as applied to the suppl 
and control of refrigerant for the evaporators of refrigera 
tion systems, particularly those using ammonia. Tl. 
basic principle of the design submitted was the combin 
ing of the separate liquid and suction risers of the usual 
flooded evaporator into one double pipe riser especiall) 
suited to fabrication by are welding. According to th: 
author, this combination results in better operating efi 
ciency, and the use of are welding shows a saving 
fabrication cost and a lower weight of control piping 

In a paper on Welded Valve Bodies, submitted }y 
ls. F. Lownsbery, the author described a method of man 
ufacturing a valve body of drawn tube, assembled !\ 
means of are welding and not differing from a standard 

[Concluded on Pp. 167] 
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Flow Meter Accuracy Governed by the 


ay iping 


READER who was interested in my article in 

the November, 1939, HEATING, PipING AND AIR 

CONDITIONING on measuring flow in piping and 
flow meter applications comments as follows 


The article [in November] does not bring out two pertinent 
facts regarding meter installations which possibly should have 
been included. One is the fact that a great many meter installa 


tions are made in lines less than 2 in. nominal size 


In Cases 
{ this sort it is considered good practice to swage to 2 in. for 
the meter run in order to msure accurate measurement 
\s a second point, it would have been desirable to have made 
briet note of the proper location of the orifice taps in the flanges 
line as the case may be. In other words, should pressure 
taps be brought from the bottom horizontal center line or from 
top of the line? This point is frequently overlooked and 
ten not thoroughly understood by field engineers 
[his reader’s comments bring out two points which 
re extremely important to accurate flow measurement 
hig. 1 shows the variation of static pressure in the 
ighborhood of an orifice. These data are plotted from 
e results of the Edgewood Arsenal tests of the Bureau 
Standards, and are of sufficient accuracy for use as a 
eans of correcting for deviations in pressure tap loca 
ns. It will be noted that, except for very low ratios 
orifice to pipe diameter, the pressure changes rapidly 
na point approximately one-half pipe diameter down 
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Layout, Pressure ‘Tap Location 


stream from the orifice. These changes are of sufficient 
magnitude to constitute a large percentage of the 
ferential pressure between the upstream and downstreat 
pressure taps 

Under ideal conditions, a pressure tap of in. cian 
eter may be satisfactory, but under most commercial 








By L. K. Spink* 


The information given here supplements an earlier 
article by Mr. Spink (published in the November 
Heatinc, Piping anp Aim CONDITIONING) which ex- 
plained the importance of the relationship between 
piping design and layout and flow metering accuracy. 
Accuracy of flow meters depends very definitely on 
how and where they are installed in the piping 

.. The author gives this month supplementary 
data on location of the pressure taps in the pipe line. 
and excerpts from a committee report on meter runs 





operating conditions, a pressure tap of less thai 
opening clogs, freezes, or cakes up quickly and is im 
practical. In 2 in. pipe this is equivalent to on t 
of a pipe diameter ; in 4 in. pipe, to one-eighth of a pips 
“Manager, Met Gage D | Foxt ‘ 








FIG. /- PRESSURE DISTRIBUTION /N THE 
NEIGHBORHOOD OF AN ORIFICE BASED ON 
DIFFERENTIAL AT VENA CONTRACTA 
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diameter ; in 6 in. pipe, to one-twelfth of a pipe diameter ; 
in 8 in. pipe, to one-sixteenth of a pipe diameter ; in 10 
in. pipe, to one-twentieth of a pipe diameter, etc. Obvi- 
ously, if a pressure tap is placed in this region of rapidly 
changing pressures, with the pressure at one side of the 
tap different from that at the other side of the tap, the 
resulting flow measurement is unreliable. 

It is very desirable to keep the entire opening of the 
pressure taps in the steady pressure region; hence on 
the 2 in. line, the. pressure taps should be centered not 
more than 1 in, from the face of the plate, and if ™% in. 
pressure taps are used, high ratios of orifice to pipe 
diameters should be avoided. On smaller pipes, rapid 
change in pressure makes impractical use of close-up taps 
of sufficient diameter to Le practical for many commercial 
measurements. the flat 
portion of the pressure curve downstream from the 
orifice usually comes within. the limits of the flange hub, 
necessitating the use of tapped orifice flanges or orifice 
pressure taps. ©n larger 
drilled into the pipe with- 


()n pipe of 6 in. or less, 


plate holding rings containing 
lines the taps may usually be 
out interfering with the flange. 

Pressure taps at two and one-half pipe diameters up- 
stream and eight downstream may be used on the smaller 
pipe lines to avoid the region of rapidly changing 
pressure, but are more subject to pipe roughness and 
sacrifice something in accuracy. The American 
Association recommendations give a 50 per cent greater 
accuracy tolerance for these connections and place closer 
tolerance on pipe diameter, besides lowering the range 
of usable ratios of orifice to pipe diameter. 


(Gas 


Proper Axis for Pressure Taps 


Regarding the question as to the proper axis for taking 
off pressure taps, this is also an important point. On 
gas, the best location is the vertical axis with the pres- 
sure taps running upward. This permits condensate to 
drain freely into the line of flow without clogging the 
meter leads and creating false heads. On liquids, the 
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best location is the horizontal axis, w! 
permits air or vapors to find their 
out of the piping into the line of flow, 
prevents air or vapor in the top of 
line and sediment or water in the bot: 
of the line from carrying out into th 
strument piping. 
On steam, if the 
line, the best location is on the horizo: 
axis with the condensing chambers 
the same level. If the condensing ch 
bers must be placed above the line, hi 
ever, the taps should come out of the 
of the line, which permits free cour 
flow of steam in an upward direction 
condensate in a downward direction 
Condensing chambers are usu 
placed above the meter, which pla 
them above the steam line if the nx 
This is done becai 


meter is below 


is above the line. 
in case of a shutdown, condensing ste 
pulls a vacuum on the system which 
pands any air or vapor in the system 
the condensing chambers are below 
meter, this vacuum, added to that « 
ated by the siphon effect of the liquid between the « 
densing chambers and the meter, pulls the condensa 
out of the chambers and piping, with the result that 
piping must be refilled after every shutdown. 


Data from AGA Committee Report 


The following data supplement the November arti 
The curves showing recommended straight runs of pi 
for orifice meter settings represent the best judgme 
of a committee after studying test data gathered ove: 
period of several years. They are an almost indispensal 


I. Installation with One Ell or Tee Preceding the Orifice 
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Note 1. When “pipe taps’ are used, A should be me 


by two pipe diameters and B by eight pipe diameters. 

Note 2. When the diameter of orifice may require chan 
to meet different conditions, the lengths of straight pipe sh 
be those required for the maximum orifice to pipe diamete: 
that may be used. 


in these recommendations are those 
and 8 pipe diameters downstream 


as referred to 
upstream 


“Pipe taps” 
at 2% pipe diameters 
the orifice 


Heatinc. Prreinc anp Arr Conprrionrnc, Marcu, |"! 








ide in laying out piping where the future installation III. Installation with Two Ells or Bends Preceding the 
meters must be considered. Orifice Run. (Bends not in the same plane) 
\Ithough these recommendations were prepared pri 
irily for gas measurement, they apply also to steam , . 4 > 
id liquids where the same high degree of accuracy is | 

With viscous liquids, it is probable that the dis 


sired. 





























turbed flow damps itself out more quickly and therefore if pr en 
J “ae. . =v 
satisfactory measurement may be obtained with shorter Orifice 
a ; ‘ Flanges 
runs of pipe. However, no curves, rules or formulas 
. : te = ' es 
are available for taking this into account. Straightening “ Sof 
This material has been taken from the AGA gas meas ae 
urement committee’s report No. 2, with the permission ——_ 
of the AGA. ‘ »i¢tes 
langes 





Merer Runs 
Length of Pipe Preceding and Following an Orifice 


Ue 
w 


The orifice flow constants and other factors used are based 


on the results of many experiments. In all cases, normal tlow 






































conditions were obtained by the use of long straight lengths of == 30 
: . o 
pipe, both upstream and downstream from the orifice, or by the co 
use of straightening vanes lo obtain satisfactory measurement ss 
. ie . mers 
of flow, these conditions should be approximated in practic: ~~ 
. ae 
Any serious distortions of the flow will produce errors, and est 
a : ' vw 20 
there are many locations at which the orifice will not produce ~ 
. : . : aeo 
satistactory results. Certain of the more common types of in Sie 
. . . - . >. a 
stallations have been studied as to their effect on metering <o- 15 
accuracy, and the results of these studies are shown in the fol Sa 
t o- add «a@ 
lowing sketches. These sketches show the minimum lengths of £2 19 
straight pipe required, both preceding and following an orifice, ze 
if the errors caused by such disturbances are to be eliminated or 5 
kept within the tolerance limits stated in this report 
The graph charts accompanying the installation sketches indi 
0 
ot -2 -3 -4 5 6 7 6 
‘ p : Orifice to Pipe Diameter Ratio 
II. Installation with Two Ells or Bends Preceding the 
. ; cia! “pe pr’ , / j a id 
Orifice Run (Bends in Same Plane) Vote 1. When “pipe taps” are used, A, A d 
mcreased | two pipe diameters i} ht > ad 
Rie SS Vote 2 When the two ells shown in ti 
scly preceded a third wh ‘ f 
a | f midd YY d i, th pipu re { 
s/ “id e dou led 
9 Ttanoee Note 2. When the diamet f 
a'!____—__-- b ~—— mg ft mee diff erent au s, ff { ‘ 
‘ tld be those required rf TE i ’ 
s==s= ~antiis ratio that may be used 
7. 
Straightegin Cc ifice 
Vanes bstintesion2 Flanges 
cate that the minimum length of a straight pipe required varies 


with the orifice to pipe diameter ratio, longer lengths of straight 





pipe being required for the higher ratios. When the diametet 
3 of the orifice may require changing to meet different conditions 
° the lengths of straight pipe installed should be the same as that 
Bis 2 given for the marimum orifice to pipe diameter ratio that ma 
2 te used. Meter runs longer than those indicated by the graphs 
a cels are desirable when circumstances permit. When straightening 
ce « , 
5-29 ag - _ use d ow longe oo runs th oom sion indicated 
aa ) 1 di < Y I and C shoule ot be less than that 
See-'° nda: eR r era ! an hould not t " 
<7 — ”y the grapns. . ¥ 
30 5 The first installation sketch shows one ell preceding the 
” straight run of pipe in front of the orifice, a very common typ. 
of installation. No tests have been run on this type of installa 
’ e . ~ ‘ . ja . ‘ tion using a tee instead of an ell preceding the run of straight 
Orifice to Pipe Diameter Ratios G@ pipe; however, the same length of straight pipe will, it is be 
lieved, hold for an installation with a tee preceding the straight 
Vote 1. When “pipe taps” are used, A, A’ and C should be run as for an ell: further. that there will be no differenc: 
reased by two pipe diameters, and B by eight pipe diameters whether the run of the tee or the side of the tee joins the straight 
Vote 2. When the diameter of the orifice may requir run preceding the orifice location 
ianging to meet different conditions, the lengths of straight pipe The second installation sketch shows two ells or two bends 
uld be those required for the maximum orifice to pipe diameter preceding the straight run of pipe upstream of the orifice flange. 
ito that may be used. There is more of a distortion of the flow lines in passing throu 
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the two fittings than through one as shown ir the preceding 
sketch, even though they are in the same plane. 

The third sketch two bends, 
at right angles to each other (not in the same plane). This type 
of bend produces considerable disturbance that is ironed out only 


installation shows two ells, or 


by long runs of straight pipe, or by straightening vanes, or both 
on the inlet side of the orifice flange. 


IV. Installation with Reducer Preceding the Orifice Run 
A a 
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Vote 1. When “pipe taps” are used, length A, A’ and C 


should be mereased by two pipe diameters, and B by eight pipe 
diameters. 

Note 2. Straightening 
straight pipe A. 
other fittings, they may be located preceding the reducers (see 
top sketches); or if they must be located in the straight run of 
pipe following the swedge, length 
the straightening vanes (see bottom 


Vanes reduce 


will not lengths of 
If straightening vanes are necded because of 


A ts to be increased by an 
amount equal to the length of 
sketches). 
Note 3. When the diameter of the orifice may require chang- 
to meet different conditions, the lengths of straight pipe 
should be those required for the maximum orifice to pipe diam- 
eter ratio that may be used. 
The fourth installation sketch shows the use of a reducer 
preceding the run of straight pipe. This 
makes a rather easy installation insofar as obtaining accuracy 


type of installation 
is concerned, inasmuch as the minimum lengths of the straight 
pipe required between the reducer and the orifice flange are quite 
moderate in amount. 


V. Installation with Valve or Regulator Preceding th: 


Orifice Run 
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used, length A, A’ and 


two pipe diameters, and B by eight 


Note 1. When “pipe taps” are 
should be increased by 
diameters. 

Note 2. Line A, A’ and C apply to 
for throttling the flow (partially closed). 

Note 3. When the diameter of the orific: 
img to different 
should be those required for the maximum orifice to pipe dian 


gate valves which ari 


may require cha 


meet conditions, the lengths of straight 


ratio that may be used. 


The fifth installation sketch shows a gate valve, or a ree 


lator, located upstream from the orifice. Any valve when us 
for throttling the flow, produces considerable disturbance t! 
is ironed out only by long runs of straight pipe, or by straighter 
ing vanes between the disturbance and the ciifice flange. Wi 


open gate valves may be counted as so much straight pipe 





Lake Water for Precooling 


Use of lake water for air precoolers and subsequently 
in refrigerant condensers is expected to result in marked 
economies in the operation of the air conditioning sys- 
tem in the Church and Dwight Co. factory, Syracuse, 
N. Y. The lake water, which reaches a temperature of 
40 F or less in winter and seldom more than 65 F in 
summer, is first supplied to the air precooling coils and 
then circulated through refrigerant condensers. The 
control is arranged so that when cooling is required, as 
much as possible is done with the precooling coils before 
mechanical refrigeration is brought into operation. 

During April, May and June, it is planned to use lake 
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water exclusively, while in the remainder of the war 
weather water and mechanical refrigeration will be used 

Air conditioning is particularly needed in this plant 
to insure cleanliness and purity of product. Humidit 
control is necessary for the proper operation of th 
mechanical equipment used in the process. This calls 
for the filtering of air in certain sections of the plan 
as well as thorough ventilation and humidity contro! 
The plant is a bicarbonate of soda refining and packin; 
plant. 

Automatic humidity controls maintain a correct ba! 
ance between the mixture of inside and outside ai 
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Corrosion in Steam Heating 


ystems 


Removal of Gases from Feedwater 


By Leo F. Collins* 


ATA on the removal of oxygen and carbon di 
oxide from feedwater have been obtained from 
about seven pieces of plant equipment but only 
those representative of four installations are recorded 
These are believed to typify the performance of equip 
ment in each class. In these four instances a brief de 
scription of the unit and its operation are given, so its 
limitations as well as its accomplishments may be known 


Non-Deaerating Open Feedwater Heater 


Open feedwater heaters, while not designed for the 
explicit purpose of deaeration**, nevertheless do perform 
this function in a limited way. Since such heaters are 
by far the most universal type in use it seems the per 
formance of at least one is worth recording. 

Description of Heater Tested—The important tea 
tures of design of the heater tested are shown in Fig. 22 
Water is introduced near the top, cascades over baffles 
while in contact with steam, and then falls into the water 
space. In the water space the temperature is maintained 
at about 170 F. 

Results Obtained 
this unit have been made. 
23. The curve represents the 


Many analyses of the effluent from 
The data for dissolved oxy 
gen are shown in Fig 
theoretical temperature-solubility relationship for water 


It is seen from the 


exposed to the normal atmosphere. 
figure that usually more oxygen is present than for wate 
exposed to the atmosphere at the same temperature ; this, 
however, is to be expected. In the heater tested the 
water is only mildly agitated and insufficient time is pro 
vided for equilibrium to become established Then, too 
the steam used for heating and “blanketing” the water 
often contains some oxygen 

This unit was never found to expel all the free CO 
carbon dioxide| from sodium bicarbonate solutions of 
even relatively high concentrations 


Tray Type Deaerating Feedwater Heaters 


Data have been obtained for three tray type deaerators 
but only those pertaining to two will be reviewed. Thi 
other unit has since been revised because it failed to 
approach its expected performance and also because of 
mechanical troubles 
largely upon the basis of experiences obtained with the 
hrst unit. 

Description of Units 
identical size and design. 


Those considered were designed 


The two units studied are of 
A cut-away sketch of one is 


shown in Fig. 24. Each heater is elliptical in cross 

*Chemist, The Detroit Edison Co 

Professor of Chemistry, University of Detroit 

“*In power plant parlance the removal of extraneous gases f1 feed 

ter is usually referred to as “deaeration,” although it is quite universal! 
mized that gases other thar air are also removed 

Part 7. Part 1 was published in Heatinc, Preinc ann Atr Conpirion 
September, 1939, pp. 539-542; Part 2 in October, pp. 620-622; Part 
November, pp. 675-677; Part 4 in December, pp. 735-738; Part 5 in 
lary, 1940, pp. 24-27; and Part 6 in February, pp. 99-101 
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Fig. 23—Oxygen concentration of effluent 

from a non-deaerating open feedwater heater 
section and is 20 ft long, sel Vil s 1 LX 
horizontal. 

There is a vertical diaphragm between each of the 
tray compartments and a separate vent and vent cor 
denser is provided for each compartment his makes 
in effect, four heaters incorporated in one shell saffles 
are situated so as to direct the flow of steam horizontally 
through the lower trays and then back through the 
upper trays 

Water enters through vent condensers and is distrib 
uted by suitable piping to troughs (frequently call 


) situated in the top of the vessel lL por 


overflowing the troughs it percolates first tl 


“water boxes” 


stack of “heating trays” and then cascades over “ait 














Laboratory experiments bearing upon the re- 
moval of carbon dioxide by treatment of the 
feedwater was the subject of last month’s install- 
ment of the Collins-Henderson treatise on cor- 
rosion in steam heating systems. Data obtained 
from plant equipment on the remeval of oxygen 
and carbon dioxide from feedwater are pre- 
sented this month. It has been shown that the 
concentrations of these two gases must be kept 
within tolerable limits to prevent excessive corro- 
sion... . The comprehensive treatment of heat- 
ing system corrosion, of which this is a part, is 
based upon 15 years of research work for The 
Detroit Edison Co, Engineers concerned with 
operation and maintenance of plant and build- 
ing heating systems, district heating engineers, 
and industrial piping engineers will find the in- 
formation as useful as will designers and install- 
ers of heating plants. . . . Because of its length, 
it is necessary to publish this material in serial 
form; the reader is accordingly cautioned not to 
pass final judgment en the data until publica- 
tion of the entire article has been completed 





separating trays” into the water spaces. The heating 
trays are horizontal and perforated, the air separating 
trays are set on edge, ribbed lengthwise, and are solid. 
These heaters were designed with the expectation they 
would remove dissolved oxygen in excess of 0.03 cubic 
centimeters per liter and all “free” carbon dioxide from 
a zeolite-softened water containing about 40 ppm [parts 
per million] of bicarbonate, when handling not more 
than 600,000 Ib per hr of water. 

Results Obtained—At no time has the expected per- 
formance of either unit been obtained at loads in excess 
of about 350,000 Ib per hr. The shaded area in Fig. 25 
shows the limits within which the dissolved oxygen con- 
centrations of the effluent usually fall for all load condi- 
tions. Typical data for loads below 350,000 Ib per hr 
are shown in Table 10. At 
higher loads analyses of sam- 
ples from each tray compart- 


descends spasmodically in streams rather than as ev« 
distributed droplets or in thin sheets. In some |: 
designs this has been reputedly avoided by directing 
flow of steam downward and parallel to the flow 
water. The vented steam is removed near the bott 
of the vessel. No data have been collected by us f: 
such units. 

When optimum water distribution and steam vel 
ties are provided and the flow of steam is properl, 
rected, the heaters studied satisfactorily remove ox, 
and free carbon dioxide from solutions containing , 
siderable bicarbonate alkalinity but they do not dec: 
pose much of the carbonates of sodium nor do they 
move free CO, from a bicarbonate solution that 
been practically neutralized with acid. A summary 
the relationships which were found between the bic 


Table 10—-Analyses Typifying the Performance of the Tray Ty). 
Deaerators for Loads Below 350,000 Lb per Hr* 


Inriuentt Err.uent 


Oxy-  Brear-| Free Oxy Bicar Car Fret 
Gex |sonaTe’ COs PH GEN | BONATE BONATE COs PH 
Ce/L (HCOs)) Prem | Vatue | Ce/L (HCO: co Prem = Va 

Pex Prem Pe 
= 39 19 6.3 0 31 4 0 8.3 4 
= 40 20 6.3 0 3? 4 0 x 3 ‘ 
s. 45 24 6.4 0 35 5 0 gs 4 4 
oe 39 24 6.3 i) 35 2 0 s 2? 1-1 
as 40 20 6.4 0 36 3 0 & 3 ‘ 
of 43 17 64 0 33 5 0 8 3 . 
of | 46 1? 6.4 0 33 6 0 8 4 5 
Ze 44 10 6.4 0 34 5 0 8.4 SI 
2 46 10 | 6.4 0 33 6 0 8 4 5 
| 45 10 6.3 0 43 i 0 & 3 1-1 
= 35 12 6.2 0 35 0 Trace 8.1 10 
¥ = —_—— 


"Taken from regular plant control data sheets 
’Detroit city water after zeolite softening and partial neutr 
with ac id 


Table 11—-Analyses Typifying the Performance of Different Com 


partments of the Tray Type Deaerators Under High Load 


Conditions" 


Wa- Ist Comp 2np Comp 3rp Comp Back Com 
TER 
ro 
Hear- Oxy Free PH Oxy Free PH Oxy- Freee PH Oxy- Fer 
ex M_ GEN COs Var cen | COr Var Gen COs, Var cex | CO 
Le Ce/l Perm wr Cce/L Pew wus Cc/L Prem) us ( L. Prw 
Hr 
670 0.36 1 iF. 0 0 & 6 0.16 0 8 0 50 1 
684 0.47 1 7.3 0 0 g 5 0.0 0 8 0.16 1 
690 0.15 1 7.5 0.25 2 7.1 0.09 0 8 0.12 1 
698 0.31 1 7.3 0.28 ? 7.2 0.12 0 8 o.l¢ 1 
706 0.22 2 3 0.34 1 ee 0.12 0 &.6 0. 50 
715 0.25 1 7.3 0.28 1 3 0 06 0 & 8 0.19 i 


‘Influent analyses similar to those in Table 10 


Fig. 24—Tray type deaerating feedwater heater 





ment give results similar to 
those shown in Table 11. In 
the columns headed “Oxygen, 
Cc/L” in Tables 10 and 11 
where the values are given as 
O, it means that with the 
Winkler method as ordinarily 
conducted, no oxygen could 





be found. 

It seems quite certain that 
imperfect degasification results 
at high loads because of un- 
even water distribution on the 
trays. The latter is conceived 
as resulting from exceptionally 
igh steam velocities which 
tend to sweep the water along 














into localized spots where it 
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Fig. 25—-Limits within which oxygen concentrations fall 
when water is evenly distributed between tray stacks 


Table 12—Relation Between Bicarbonate Content and Free CO, 


ef Effluent From a Tray Type Deaerator Under Optimum 
Operating Conditions 


Hearer Ineiuent Heater Ervrcuent 


Bicar CaR Bicar Car 
SONATE BONATE Free PH BONATE BONATE Farr rH 
HCOs COs COs VaLur HCOs (COs COs VaLus 
Pem Perm Pps Pru Pe Pr 
44 0 »0 6.3 38 4 0 i) 
i3 0 31 5 5 13 0 2 ; 
4 0 40 5.0 4 0 5 6 


bonate content and free C(, for three different degrees 


of neutrality is shown in Table 12. 


Atomizing Type Deaerating Feedwater Heater 


Basically the only difference between this heater and 
those just described is that it agitates the water by the 
use of spray nozzles rather than trays. 

Description of Unit 
sign are shown in Fig. 26. 


The important features of de 
In the normal operation of 
this equipment water is pumped through float controlled 
valves and vent condensers into four headers situated 
in the top of the vessel. From the headers it emerges 
through 16 spring loaded spray nozzles into an atmos 
phere of steam maintained at a pressure something less 
than 1.5 lb ga. As a result, the finely divided water is 
rapidly heated as it gravitates toward the bottom of the 
vessel. Enroute it is deflected by baffles to a small col 
lecting chamber situated above each of the two atomiz 


ing valves. From the collecting chamber the water over 


Table 13—-Analyses Typifying the Performance of the 


Warer to Heater 


Warer 
LEAVING Free | Bicargponate Carsonatt Free 
Hearer |Oxycen) COs HCO; | COs PH OxyGEn COs 
M La/He Cec/L Prem Peru Pe VALUE Ce/L Pe 
54 7.5 33 290 0 6.0 0.08 2 
87 7.4 6 27 0 5.9 0.14 ; 
108 7.7 32 0 0 6.0 0.11 2 
117 7.6 34 ti 0 6.0 0.14 ; 
162 7.3 34 31 0 6.0 0.20 | 5 
189 7.7 20 27 0 6.2 0.20 6 
l04 7.5 0 27 0 6.2 0.20 7 
143 7.6 31 28 0 6.1 0.31 4 
173 7.5 32 32 0 6.2 0.81 2 
186 7.5 33 40 0 5s 9 
204 7.0 25 35 | 0 §.7 
255 7.5 32 28 0 5.9 
30S 7.0 34 33 i ti) 5.7 
37 7.5 35 33 0 5.7 
474 7.5 33 39 0 5.9 
510 8.0 20 39 0 6.0 





With the Winkler method as ordinarily conducted, no oxygen could be 
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Atomizing Type Deaerator Under All 


Warer Leavine 
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Fig. 26 


flows into the path of the steam jetting 
ing valves 
being blown partly across the heater 
with the fresh steam supply 


| 


The flow of steam from the steam 


trolled by the atomizing valves hese 


ilves « 
of large hinged plates which are opet by mi 
nism on the outside of the heater Chi nism 
the valves partly closed so the pressul Ihe i 
chamber is 0.75 Jb higher than in th space 
heater. Thus, the steam is caused to pass t 
restricted opening and a relatively hig! r re 
The atomizing valves are the novel ture 
equipment 

The steam, after atomizing the heated iter, flow 
the top of the vessel and carries alo the he 
vases In the top of the heater it contacts wit col 


water being discharged from the nozzles 


steam is thus condensed The remain 


Uprex Zont Water La 
I CARBONATE be Bu ae 
HCO: CO; PH OXxyYGEN co HOOs 
Pru Perm \ Cc/La Pru Pru 
9 o 4 0 0 15 
Z 0 4 0 0 1 
10 o ? 0 0 1¢ 
$1 0 4 0 0 | 
1 0 6.9 oO i ’ 
0 0 0 0 10 
0 0 0 0 16 
28 0 6.9 0 0 14 
3? 0 7.1 0 0 


Wuewn Onty Harr or Heater Was Orerat 


» Data Collected 0 0 
0 0 
0 0 18 
Lt) Fi \ 
0 i) 
Lo 0 5 
0 0 ss 


} | 41 
As a result it is violet 


Atomizing type deaerating feedwater heater 


Most 


’ ’ 
Conde! es 


Load Conditions 











gases Table 14—CO, Removed From a Completely Acidulated Bi, 


the vent condensers and the non-condensable 
bonate Feedwater by the Atomizing Type Deaerator 


escape to the atmosphere via thermostatic traps. 


In the design of this equipment it was expected that INFLUENT Erriuent 
a maximum of 803,000 Ib per hr of water could be heated, 
4 : 2 Sampie| Bicar-| Fare | Tora Bicar-| Car Free | Tora 
that up to 642,000 Ib per hr no free CO, would be in Num- |ponate) CO: | CO: | PH | ponare)wonare) CO: | CO: 
: 1 . . ser® (HCO Pp Pem Vatue” (HCO CO Pem Pp 
the alkaline effluent, and that the oxygen concentration Pew Pra 
would not exceed 0.03 cc per liter. , 0 56 56 | 4.0 0 0 9 9 
‘ : ar ? ? 56 57 5.4 4 0 0 12 
Results Obtained-—lrom the foregoing description it ; ; 50 s2 | 5.4 0 0 
; " — . : 4 54 55 5.4 4 0 9 10 
will be obvious that some degasification takes place in 5 2 56 37 | 5.4 2 0 9 10 
‘a on . 7 6 ? SO 51 5 4 ; 0 9 11 
the “upper zone” and that it reaches a maximum as the 6 48 $2 | 5.4 ‘ 0 9 rr 
8 48 54 54 6 0 12 
water leaves the storage space. In the tests conducted, 
which embraced a water load (as measured in the efflu- ‘Consecutive samples at 10 min intervals. Det: 
. ec fad s . ed ate was usec 
ent line) of from 54,000 Ib per hr for the entire heater ga, se Me gi a 
to a maximum of 510,000 Ib per hr with only one-half Pet See ees es Ss ee es ee 
the unit operating, no effect of load could be determined. 
Analyses of the effluent were consistent throughout the . ’ i 
era. tal isfactorily removes dissolved oxygen; likewise that 
TANEE NO ae rp ’ will effectively remove free CQ, from dilute sod 
In lable 13 are recorded SUmC typical analytical data bicarbonate waters. It does not decompose mucl 
for the influent, the water going to the atomizing valves, the residual bicarbonate, however, and im this resp 


and the effluent from the heater. its performance 1s comparable to the tray type cle 


At no time during these studies could oxygen be 
found with the ordinary Winkler method of test. all the free CO 
Thus it seems safe to report less than 0.01 cc per liter attested by the data in Table 14 
and to conclude that this type of equipment very sat [To be continued] 


rators previously discussed Neither does it ren 
from waters otherwise neutral, as 


Large Synchronous Motor 


Drives Air Conditioning Compressor 


The largest known synchronous motor powered from the circuit, and at this stage 3000 amp is drawn from t 


a city network for air conditioning has been placed in line. Again the regulator restores common voltage, a1 
operation in the new International Building in Rocke the second step of resistance is short circuited, with 280 
feller Center, New York City. Operating at unity power amp drawn from the line at this tme. At a later 


factor, the 1000 hp, 1200 rpm, three phase, 60 cycle, terval, the motor comes completely up to speed, is plac: 


208 volt motor drives a 4300 rpm centrifugal compres 
sor. The noise level of the unit was 83% decibels during 


directly across the line and the field is excited. 1 
motor is now synchronized and in regular operation 


tests. During this starting sequence, the motor is gradual! 


Minimum vibration and noise were secured through 
special design and correctly proportioned electrical and 


brought to synchronous speed, with a consequent falling 
off in current drawn from the line. Reduction from t! 
cause, in addition to the starting sequence, results 


mechanical parts, its maker states. To illustrate the de- 
the final decrease to full load current of 2160 amp 


gree of manufacturing accuracy, the coupling, a frac 
tional part of the rotating element, was pressed on the 
motor shaft while under construction to balance it ac Pe ee Re en ee Oy 
curately and dynamically along the rotor. A steel hood ered from a city network for air conditioning : 
enclosing the back of the motor frame further reduces 
noise. 

Voltage is maintained constant with induction type 
regulators. The maximum load that may be applied at 
one time without affecting other connected loads, such 
as lamps and motors, is 3200 amp. Since the locked 
rotor or starting current at full voltage is 9500 amp, it 
is necessary to reduce this value to the set limit. The 
control keeps the current additions within this value and 
timed to permit the regulator to restore the normal 
voltage. The control, essentially a bank of resistors with 
relays and contactors, is timed and proportioned to limit 
the current increases and the intervals between additions. 

The motor is first connected in series with the full 
bank of resistors, limiting the total current drawn from 
the line to 3160 amp. After a predetermined time in- 
terval, sufficient to allow the regulator to restore normal 
voltage, the first section of resistance is shorted out of 
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Power Consumption and Operating Data 
for Storage Air Conditioning Presented 


By J. M. Dean* 


HE refrigeration storage principle in air condi 

tioning is receiving considerable attention these 

days, particularly from the electric utilities. Power 
companies know that there are disadvantages associated 
with storage systems but several of them like the storage 
idea because it leads to better load factor, offpeak opera 
tion and minimtim demand during peak periods. It is 
their conviction that these engineering advantages de 
serve consideration. 

The disadvantages of storage systems are generally 
considered to be greater space requirement, greatet 
initial cost and greater energy consumption per operating 
season. These, of course, all concern the owner. Tend 
ing to offset these disadvantages are two rather substan 
al advantages which accrue to the owner. One is low 


tia 


connected horsepower, resulting in lower demand 
charges on his power bill if he 1s on a demand rate. The 
other is dependable performance in extremely hot or 
humid weather. 

The advantages of the storage idea are not always 
operating 


The most 


great enough to throw the owning and 
economic balance in favor of a storage system. 
favorable applications for the storage system are those 
in which the cooling load exists for only a small pet 
centage of the day or week, such as churches, lodge 
rooms or restaurants serving one meal a day. The 
advantages of the storage system decrease as the ratio 
of air conditioning load hours to no-load hours increases 
However, power companies are interested in seeing the 
system made practical for loads of eight to 10 hr dura 
tion per day so that it can be more widely applied 
Undoubtedly better engineering and mass production can 
do much to reduce present disadvantages. It probably 
remains, however, for power companies to contribute, 
as their share of the effort, some sort of rate compensa 
tion for offpeak operation. 

The electric utility’s overhead costs on power for air 
conditioning have been rather high because of the large 
demands and the few hours of operation per year. Fur 
thermore, some electric system peak demands are seri 
ously aggravated by air conditioning loads. Refrigeration 
loads possess a very small diversity factor during hot 
(days. One can wager that at 10 or 11 a. m. on a real 
hot day, practically every piece of refrigeration equip 
ment on the system will be operating. This load in 
Des Moines grew to such a volume that it became an 
unportant factor in the need for an expensive extension 
to the generating plant capacity. 

\t the end of 1939, Des Moines had 412 air condi 
tioning installations 

stallation is over 18.5 hp. 


totaling 7697 hp; the average 
Even omitting two large 
stallations totaling 2446 hp, the average is 12.8 hp 
r job. This may look like a creditable sales perform 


ngineer, Des Moines Electric Light Co 


‘leATING, Pipinc anp Am Conprriontnc, Marcu, 1940 


ance in a city of 150,000 population but to the power 
company it constitutes an mportant factor im it ie 


ating program. 


Office Space Air Conditioned 


Karly in 1939 the Des Moines Elect: Light ¢ 
decided to remodel and air condition its engineet 
meter departments office space lhis project ttorde 
the opportunity to install a storage type syste 
With all the above thoughts in mit 
installing this equipment was to attempt 


to such questions as 


1) How practical Can a storage s tel i t iV 
2) Can such a system produce itista 

during a 10 hr cooling day, with a 

half the size of that i a conventior 

enough non-operating time to satisfy 

periods 


3) What are the actual losses due t i 
transfers to the overall cyck | 


+) What kind of a kwhr per ton per 


be obtained for a partial storage ster 
ventional system, particularly for a 10 
5) Can the losses and extra 


offpeak rate compensation 


6) lf not, can the desig I the syste 
this compensation possible 

The heat gain 101 this job was calculated t 10.2 
tons on a design of 95 F dry bulb, 78 F wet bulb outsid 
80 F dry bulb, 67 F wet bulb inside with a ventilat 
load of 1.5 air changes per hr. Condensing wate 
heured at 75 deg \t these conditior s the sensible eat 
component figured 8.26 tons and the latent he 


ponent 1.99 tons 
To insure satisfactory inside conditions at pe Is « 


high outside humidity, a secondary design was set up o1 





When the Des Moines Electric Light Co. decided last 
year to remodel and air condition its engineering and 
meter departments office space, an opportunity was 
afforded to install a storage refrigeration type system 
for study. A great deal of data were obtained last 
summer, and the results of this work are reported 
here. Operation of the storage system is compared 
with that of conventional systems, and a discussion of 
offpeak power for air conditioning from the utility 
standpoint is given... .. The author concludes with 
practical suggestions which should be given consid- 
eration when a storage job is designed and installed 
.....+ More extensive studies of the same installation 


and of a new job are planned during 1940 
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the basis of SO F dry bulb, 78 F wet bulb a 
outside and 77 F dry bulb, 64 F wet bulb 3 
(49 per cent relative humidity) inside, with 
a ventilation load of 1.5 air changes per hr. 
This resulted in a load of 9.07 tons—5.74 
tons sensible heat and 3.33 tons latent heat. 

The space consists of the second floor of 
a three story brick building and one room 
( meter shop ) on the third floor. The 13 
in. brick walls, 6 in. concrete floor and ceil- 
ing were insulated with rock wool, metal 
lath and plaster, a considerable 
amount of heat lag to the structure. 

After a preliminary study of 
combinations of equipment, it was decided 


giving 
various 


to design the system for semi-storage, using 
a “Freon” compressor of 5 tons nominal 
rating. It was desired to have the compressor operate 
mostly at night, but it was permissible to let it operate 
part of the time during the day. The limitation of 
daytime operation was that it should have capacity 
enough to permit being shut down 2 to 3 hr during the 
morning at the period of the system peak. 

The diagram and pictures show the general layout of 
the system. The compressor, storage tank and circu- 
lating pump are on the first floor, in a garage room, 
directly below a small room housing the balance of the 
equipment. This equipment room on the second floor 
is adjacent to the conditioned space. 

The storage equipment consists of a galvanized iron 
storage tank (insulated with 6 in. of cork and boarded 
with car siding) housing a factory made, copper tube 
ice making evaporator, similar to the one described in 
the article Storing Refrigeration for Air Conditioning in 
the June, 1938, HeEaTING, PipING AND Arr CoNnpDITION- 
ING. A thermostatic, automatic, three way blending 
valve is used in the cold water circuit to provide water 
of constant temperature to the cooling coil. All of the 
component parts are standard equipment, available from 
reputable manufacturers. 

A rather comprehensive test was run on this system 
from August 18 to September 16, 1939. Sufficient 
instruments and appropriate log forms were provided for 
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The upper view shows the 
storage tank and condensing 
unit, and the other picture 
shows some of the air hand- 
ling equipment. The gas 
fired furnace, which appears 
in the schematic diagram, is 
not shown in either of these 














} 


determining heat absorbed by the evaporator, conde 


and circulating water ; total electrical and water input 
the system; conditions at which compressor operat: 
pump 
weather conditions and room conditions 


and fan hours of operation; 


\ brief su 


compressor, 
mary of the test data is given in Table 1 


Summary of the Test Results 


The conclusions to be drawn from this test are neces 


sarily tentative. The data were not analyzed until t 


completion of the test and an additional test will be 


next season after making some adjustments to obtail 


better performance. However, enough information w: 
secured to give some definite answers to the questior 
under study: 

Practical—The system proved quite practical in s 
The cooling and comfort results w« 


eral respects. 


excellent. The space requirements, though greater tl 
for a conventional system, were not a handicap. 1 
storage tank and compressor were installed in a corn 
of the garage that was not usable for car storage 
is conceivable that similar waste space could be fou 
for many installations. 

Initial Cost 
greater than for a conventional system of the unit ty 


The initial cost was about 25 
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pel cel 












} o»wever, compared to the cost of a conventional system 
the assembled, composite type, the cost difference 


) 


uld not be as much as 25 per cent. It seems reason 


able to assume that if all the equipment, except th 
storage tank and evaporator, could be built into one or 
two cabinets like unit type conditioners, this cost differ 
n e could be reduced to 15 or even 10 pel cent 

Conditions Maintained—The system not only pro 
duced satisfactory room conditions for a 10 hr cooling 
load (7:30 a. m. to 5:30 p. m.) but, during the test 
period, the compressor ran only 62.3 per cent of the 
time, allowing ample leeway for non-operation during 
periods of system peaks. During seven days of the test 
the outdoor temperature reached peaks of 95 F or over 
(On three of these seven days the outdoor temperaturs 
rose to 101 and 102 | The effective temperature in 
the room during these extreme temperatures was 
around 73 F. 

Demand—The maximum kw demand of such a svsten 
is inherently only about 60 per cent of that of a conven 
tional system, for similar application, and yet we her: 
have ample evidence that the demand of the compressor 
motor could be removed during system peaks, leaving 


Schematic diagram of the installation. A—position of dampet 
for summer use. B—position of damper for winter use. 
ice-making coils. Dr.—drains. E—expansion valves. G—head 
pressure and suction pressure gages. H—humidifier pan. M 
damper motor. P-—pump prime-seal loop. S—sprays. T 
cooling thermostat. T.—heating thermostat. T,—coil thermostats 


Th.—thermometers. Y—solenoid valves. Compressor rating, 5 tons 





Schematic Diagram of ltstallatior 
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There is a possibility of error in the above comparison, 
due to three conditions: (a) The tonnage factor in this 
unit was, in the case of the storage system, taken as the 
job tonnage indicated under conditions of maximum 
design (10.25 tons) whereas, for the conventional sys- 
tems, the tonnage was taken as the nominal tonnage 
rating of the compressor equipment because survey data 
were not available on most of these jobs. (b) It could 
not be determined whether the surveys for the various 
installations had been made on the basis of the same 
maximum design conditions. (c) Test periods were not 
identical. 

There was considerable variation in the kwhr per ton 
per cooling hour factors for the nine conventional jobs 
studied : 


Kwnre 

PER TON PER 

Com PRESSOR CooLiIneG 
APPLICATION Peaiop or Data Ton Rating Hour 
pg” Ee ee ee ret 8-26/9-26-39 5.67" 0.605 
Restaurant 8-24/9-25-39 15.8* 0.420 
Restaurant 8- 2/8-31-39 7.5 0.5°5 
General office és .. 8-23/9-23-39 15 1.010 
General office . re .. 8-23/9-23-39 5 0.555 
General office »s.e- 8-19/9-16-39 15 0.615 
General office . ; ..- S- 2/9-25-39 15 0.700 
General office &. 2/9-25-39 15 0.575 
General office ' w -+-. 8 2/9-25-39 10 0.460 
..0.61 


Average 
‘Maximum tonnage per survey. 


The average of 0.61, however, seems to be about right 
as borne out by the following computations : 

On this test the kwhr expended per therm (100,000 Btu) 
capacity of the compressor was 11.45, which is obtained as 
Compressor hours of operation were 434.6 at an aver- 
= 2173 kwhr power input to 
Compressor heat 


follows: 
age demand of 5 kw. 434.6 & 5 
compressor motor during period of test. 
extraction was 18,983,300 Btu, or 189.83 therms. 2173 + 189.83 

11.45. 

At nominal conditions for conventional operation of 113.3 Ib 
head pressure and 35 lb suction pressure, the kwhr per therm 
may be calculated at 7.64, The kwhr per therm ratio for these 
two conditions is 7.64/11.45 = 0.67. 

The ratio of kwhr per ton per hr for the average of nine 
conventional jobs as compared to the storage job under test is 
0.61/0.93 = 0.65. 

The corresponding ratio for. the storage job under computed 
optimum conditions is 0.61/0.87 = 0.7. 

Since the kwhr per therm ratio falls between the other two 
ratios, it is evidence that the kwhr per ton per hr factor of 0.61 
is a representative figure for conventional systems. 

From this test, it appears that the semi-storage system 
requires 40 to 50 per cent more energy consumption than 
the conventional system. 

It may be noted here that some manufacturers’ and 
authors’ methods of estimating operating costs of con- 
ventional systems indicate that kwhr per ton per hr 
factors in the neighborhood of 0.7 to 0.9 and even higher, 
might be considered as representative values. There are 
apparently sizable safety factors in these estimates. If 
it should be found later that 0.61 is too low a figure 
for conventional jobs, then the economic ratio of storage 
to conventional systems (for office application) will 
improve accordingly. 

Offpeak Rate Compensation—However, even on the 
basis of costs as found, it is possible that many power 
companies can offer offpeak rate compensation that will 
pay good returns on the added investment and extra 
owning costs involved in the storage system. This should 
be particularly true for power companies that experience 
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daily system peaks of 2 to 3 hr duration in the sum: 
months. With only the fan and pump operating du: 
the peak period (say 9 a. m. to 11:30 a. m.), ove: 
per cent of the total consumption may be used du 
offpeak hours. 

Tlie cost of generating, distribution and major 
station equipment may be around $250 per kilo 
of capacity. With fixed charges of 12 per cent, 
overhead for serving conventional air conditioning eq 
ment on the basis of 1000 hr operation per year, | 
per kwhr consumed. Except for fuel costs and s 
minor items, most of this overhead can be elimi: 
in rates to offpeak air conditioning customers. 

This situation has not formerly been encountere 
building rate schedules but it appears to be the log 
solution to the problem of getting air conditioning 
shifted from peak to offpeak time. 

When this job was installed, provision was mace 
the addition of a dry expansion “Freon” coil in 
conditioner cabinet. The thought was that after try 
the ice storage system, it might be desirable to expe 
ment with a combination set-up, letting the compres 
work into the ice making coils at night and into 
dry expansion coil (at increased capacity rate) during 
part of the day. This operation will, no doubt, redu 
the kwhr per ton per hr factor, although it will increas 
the investment in equipment. 

The tentative plan for the 1940 season is to repeat ! 
test during May and June, taking advantage of what wa: 
learned last summer, and also to take simultaneous 
operating cost data on the nine o: more conventional 
jobs. After that, it is possible thar the dry expansi 
coil will be added and another test run. 


Suggestions for Storage Installations 


In an installation of this type, there are several « 
structional and operating items that should be careful 
watched. Some of these items, which were brought out 
in this job, are: 

Install the water circulating pump below the level . 
the water in the storage tank. Otherwise it may |x 
found difficult to keep the pump primed. 

An oil separator is desirable on the refrigerant line 
assure maintaining oil in the crank case. 

Cork insulation of 6 in. thickness is desirable on th: 
storage tank to minimize losses. 

When the motor is first started, it is advisable 
check the electrical input. When a compressor a: 
motor are picked for low temperature work, it is eas) 
to overload the motor if operating pressures are not kept 
just about right. 

Certain motors require more careful attention to bea: 
ing lubrication than others. On this kind of a job th 
motor runs long hours and the bearing lubricatior 
should be watched very carefully. 

The condenser water consumption should be checked 
carefully for the first two or three days to guard agains‘ 
excessive water consumption due to a defective valv« 
restricted tubes. 

If two control thermostats are used on the ice making 
evaporators, the capillary tubes of the thermostats shoul: 
not be parallel in the same conduit or molding ; they mus' 
be separated to not influence each other, and als 


insulated. 
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Practical Piping Problems 





Making Branch Connection to Pipe Line Under Pressure 


By W. H. Wilson* 


IPE saddles and pipe clamps can often be used to ad 
vantage in maintenance work for making a connec 


pipe to install a tee in the line, or when it is not advisable 


We have 


to cut into the line with welding equipment. 
used these appliances to install branch connections on 





Method of making a branch connection to a pipe line 
under pressure as used and described by the author 


water and fuel oil pipe lines under 50 to 75 Ib pressure, 
he method being as follows 
First apply the pipe clamp or saddle securely to the 
ipe line at the proper location and mark the exact center 
he tapped opening with a center punch (see sketch) 
Drill into the wall of the pipe with a small drill, taking 
re not to drill through; this will aid materially in start 
ng the proper size drill. 
install the pipe nipple and gate valve, with the gate 
lve in the open position. An old angle valve—of a 
can be used with the stem hok 
ed out for the shank of the drill so it will pass 


ugh the packing box. 


er size, preferably 


It may be necessary to weld 
d to the shank of the drill to make it long enough 
xtend out through the packing box. 

é side opening of the angle valve should be provided 
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tion to a main pipe line without removing a length of 





with a bushing or a plug tapped with a sma 1 
receive a valve to be used as a bleedet cheve ( ( 
sure after the gate valve is closed ( ril 
a shouldet or stop so that the pressure 
drill through the angle valve Better results « bye 
tained by drilling the hole first wit 
then with the proper size drill; the 
a lead hole for the larger drill 

After the proper size hole 1s drilled, draw the 
Into the angle valve body, close the vat ‘ pen tie 
bleeder valve on the side of the angle ilve b é 
there 1s anv leakage through the gat 
maintain a pressure, then remove the an ( 
and drilling equi ment 

“ 

\ ilve as revgaras seats fings ( 
eral operating characteristics \dvantages cl er 
valve of the construction he described ] 
fication of manufacturing processes and ¢ 
saving in weight, which would resu ( 
tion labor, material costs, and ingal 
(3) savings in pipe line maintenance and cost of pip 
line imsulation +) eliminati of pr 
holes or porous castings; and (5) possib 
identical materials in valve bodies and steam line 

lhe author showed a specific desigt alve to be 
made up of two welding reducers, a welding « 
half, two special slip-o1 welding flanges ol ilve bonnet 
two rings to be welded into th irge ends of the re 
ducers. to receive the seat rings, two pec ter | 
bar to form the \ ke. a pmrece ot fla tern 1M t 
the portion ot the body rust below the bonnet il thre 
necessary small pieces of steel to form gl 
guides. It is intended that the steel re c os he 
welded in the ends of the reducers first, the entire \ é 
body then welded together, and the etal cy ngs 
tapped and seats placed as in a Stal I cas : 
Should the service tor! wl ic] the Valve . ntence re 
quire stress relieving or heat treatment, this would be 
applied before machining If a wedge seat gate valve 
is required instead of a parallel seat, the only differenc 
in fabrication would be in the position in whi 
taining rings are to be welded 

Albert Upmalis submitted a paper on the Erect 
an Air Conditioning Plant in Latvia, in which wide 
application of the arc welding procedure was mad 
connection with the construction of the fans, filters, air 
heaters, and ducts According to the author, welce 
construction of the an heaters resulted i i Saving 
25 per cent and corresponding savings were shown in 


connection with the other items 


In addition to the main items of the air conditioning 


plant, he des ribed the welding procedure as applies i] 
to other parts of it, including ducts, piping, support 
deflectors, etc 
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Design of the Piping Service Tunne| 
at Chronic Disease Hospital Describe: 


By Robert Grahn with T. S. Tenney* 


N interesting example of institutional piping serv- 

ices is to be found at the recently completed hos- 

pital for chronic diseases on Welfare Island, New 

York City. The hospital, which has been open since 

July 1939, consists of four four-story ward buildings, a 

five-story administration building, and a three-story lab- 

oratory building. These buildings are inter-connected by 

a corridor running between them on the basement, first, 

and second floor levels. Two other buildings in the 

group, the boiler house and the nurses’ home, were com- 
pleted previously. 

The boiler house, which is about 700 ft from the near- 

est ward building, supplies the six buildings of the hos- 





The underground connecting tunnel at the new 
hospital for chronic diseases on Welfare Island, 
New York City, serves the double purpose of 
carrying the various piping and other services 
from the boiler house to the ward buildings, 
and provides a convenient, clean, lighted and 
ventilated walkway for the nurses and other 
personnel, .... . Details of the tunnel piping 
are described here. .... . The buildings are 
heated with hot water, exhaust steam being 
used in the converters. There are also some 
unit heaters supplied with high pressure steam 





pital group with hot water for heating ; steam for domes- 
tic hot water, sterilizing, and incidental heating; and 
brine for refrigeration. 

Service lines are run from the boiler house to the 
nearest hospital pavilion through an underground tunnel 
which is about 12 ft wide and 8 ft high. The greater 
part of the tunnel is a clean, well lighted passageway de- 
signed principally for the use of nurses and others walk- 
ing between the hospital, the boiler house, and the nurses’ 
home. ; 
pipe racks with a service passageway between them to 
provide convenient access to the piping for maintenance 
and repair work. 

The pipe racks are constructed of 4 x 3 in. and 5 x 3 
in. angle iron pipe rests between 9 in. vertical channel 
frames. The channel frames are about 10 ft apart. Each 
of the larger pipes is supported by rollers on the angle 
iron cross bars. Standard expansion joints are installed 


The rest of the space is occupied by two steel 


in each line. 

One rack carries a 12 in. hot water heating supply 
pipe, a 12 in. hot water return, and two 6 in. brine pipes. 
The other rack carries 8 in. and 5 in. steam lines, a steam 
return line, pump and trap discharges, a compressed air 
line, and hot and cold water lines for tunnel cleaning 


*Tenney & Ohmes, Inc., Consulting Engineers Member of Board of 
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above 


purposes. A 6 in. cold water line, an 8 in. fire lin 
a 3 in. drain pipe from the shallow gutter in the s 
walkway are contained in the floor beneath the 
racks. 
the walk tunnel. 


One feature of the pipe arrangement is the fact 


the high temperature pipes are on the inside rack 
the upper ventilating windows, as far as possibl 
the nurses’ passageway. This minimizes the direct 


tion to the pedestrian portion of the tunnel, which is 
ther protected by the large, intervening heating ma 


especially during the summer or non-heating period 
they are not in use. 

The air intake windows are placed near the 
the nurses’ passageway to aid in keeping this part 
tunnel at a comfortable temperature. The section 


tunnel which is entirely below ground (approxin 
550 ft) has 10 of these ventilating shafts and wind 


The designer also considered the possibility of 
pletely isolating 
the tunnel with a partition of sheet metal or other 


Electrical conduits are hung from the ceili: 


the nurses’ passageway from the rest 


insulating material secured to the channel supports oj/ | 


pipe racks. This plan may be easily carried out 


time in the future when it is deemed necessary o1 


able. 

The distributing lines carried through the tunne! 
continued through each of the four ward buildings 
the administration building on racks hung from the 
floor concrete arches of the buildings and connecting \ 
All supply lines and main return lines res‘ 


ridors. 


double angle iron supports suspended approximate! 
for 


the corridor floors to make 
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these pipes throughout their entire length. The pipes relocate the town on a safer sit lo accomplis 
and their contents weigh about 500 Ib per lineal foot the new town was laid out 3'4 miles west of the 
There are expansion loops in the main supply lines at above the crest of the highest flood waters There the 
the points where the distributing lines for each building Work Projects Administration and other Federal 

| arc taken off. cies, together with the State of Illinois and the « 

\ll of the heating is done with hot water, except in a of Gallatin are cooperating to create a mn 

few cases where unit heaters supplied with high pressur¢ Many residences and commercial buildings are be 
steam are used. Two converters are used to bring the moved from the old site to the ria but wir th. 
heating water to temperatures varying from 100 to 200 buildings, a well as a number of homes and business 


a a . . T houses are being constructed. WPA labor is bei 
F, depending upon the outside temperature. The con . Pid Shen — . \ 7 ern 
7F : . “ entirely in the construction of the public buildings 

verters utilize all of the exhaust steam from the steam ee . 
One of the building teatures 1s the use of th 


] 


driven machines in the boiler house. During mild weather 
between the precast floor joists for heat distribut 


this is usually sufficient, but during the winter the con 


; , ' The space will be utilized as heat conduits by mal 
verters are supplied for the most part with exhaust steam , 1 
; ' connection with the main heating ducts nu ‘ rr 
from the turbines’ driving the hot water circulating : : - 
In designing the heating tacilities, the engineers cor 
pene ered the fact that the constant passage mm and out of the 


Phis hospital Was designed by the associated archi courthouse. citv hall and school would permit frequent 


tects, Butler & Kohn-York & Sawyer in collaboration entry of cold air into the buildings, necessitating caret 


with the department of hospitals, senior architect, Isadore planning to keep the structures uniformly warn 


Rosenfield, and consulting engineers, Tenney & Ohmes, cost that is not excessive. With this in mind the eng 

Inc. The heating installation was made by Daniel | neers decided to utilize the space between the pre 

Rice, Inc floor posts to distribute heat evenly ind econot 
throughout the entire group of public build 





. . ° ; . keeping with the WPA requirement that han 
Space Between Floor Joists Used for Heating in keeping w ’ eer i ena 











be used as much as possible in the constructior ( 
Seldom does a city have the opportunity to utilize buildings and the use of materials be minimized 
the same ideas in all of its public buildings, Usually ond floor is built of precast joists of I sect 
such public structures are built one at a time over a p ing and floor slabs supported on these joist | 
riod of years as the need for them becomes apparent leaves a floor full of concrete ducts betwee 
The newest school building in a town may, for example, was decided that these ducts could be used as he 
be equipped with the latest heating and ventilating im ducts (radiant heat for both first and second storie 
provements, while the courthouse, say. built vears be perforating the joist between ducts and b 
lore, lacks any modern facilities of this kind lated supply and return ducts for wat r 
The new Shawneetown, Ill, is a rare exception to the corridor ceilings 
the usual community in public building construction Relocation of Shawneetown above t ost extre 
Its courthouse, city hall, grade school and historical mu high water mark of the flood waters is expected 
seum are being constructed at practically the same time about an improvement in business and industrial 
The old Shawneetown stood for 140 vears on the banks tions. Construction work, except that on private re 
# the Ohio River in Gallatin County, but the periodic dences and commercial buildings. is being performs 
floods, culminating in the peak inundation of 1937, WPA labor taken from the relief rolls of Gall 
wrought such heavy destruction that residents voted to (County 
a eet are 
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HEATING NEW AIR 


MINISTRY 


HEADQUARTERS IN LONDO\ 








The new Air Ministry Headquarters in Berkeley Square, London, 
England—which is reputed to be the largest office building in 
Europe is heated by a forced circulation, two pipe, upfeed 
hot water system, with panel type radiators in the offices and 
floor panels in the main entrance hall. This view shows the 
control panel of the heating installation. The consulting engi- 
neers were J. Stinton Jones and Partners, and the heating was 
installed by Matthew Hall & Co. Ltd.. whose chairman, Mr. 


B. Baden, furnished the information and photographs given here 





[he four stoker fired boilers have a total output of 20,000,000 
Btu per hr. Each stoker can be operated at three speeds, control 
being by means of pushbuttons mounted on the wall at the side 
of each boiler. The coal is stored in a large reinforced concrete 
bunker holding approximately 120 tons, from which it is fed to 
the boilers by mechanical conveyors. The fuel discharges into 
the first conveyor through openings in the bottom of the bunker, 
is elevated to high level and discharged on to a second con- 


veyor, and then to the hoppers on each boiler through chutes 





The boiler plant supplies heat to the radiator system, th 
water service system, and air heaters on the air conditix 
system. Separately controlled circuits are run to the vari 
wings of the building, and the temperatures of these wings 

be varied as desired by means of two special mixing valves 
blenders. Offices generally are heated by approximately 14 
panel type radiators. Special type concealed floor panels wer 
built into the screed under the marble flooring of the entrance: 


hall. provision being made for expansion and contractior 





The heating accelerator pumps, which are installed in duplicate 
each have a capacity of 66.000 gph of water, which can x 
reduced to 33,000 gph by means of variable speed motors. A! 
pipework through the building is covered with glass silk 

the boiler room the glass silk is supercoated with cement, and 
the various pipes are painted to a definite schedule of colors | 
permit of each service being clearly distinguished. The boiler- 
are also insulated with glass silk, and finished with a planished 


steel casing, which was specially designed to be easily removabl: 





PANEL TYPE HOT WATER SYSTEM FOR ENGLISH BUILDING 
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The Psychrometric Chart 
Its Application and Theory 


By William Goodman* 


HERE seems to be some misapprehension as to 

the method of using the specific volume of air in 

air conditioning computations. When any given 
air conditioning problem is solved, the weight of air is 
of primary importance, not the volume. A certain weight 
of air is required to absorb a given amount of heat. Re 
gardless of variations in its volume, this same weight of 
air will absorb the same amount of heat for the same 
temperature rise. On the other hand, the same volume 
of air will not always absorb the same amount of heat 
for a given temperature rise—the amount of heat ab 
sorbed will depend upon the density of the air. Further 
more, as air is subjected to various conditioning proc 
esses, its volume will change, but the weight of dry air 
in the air-vapor mixture will always be the same. There 
fore, the weight of air is not only the most important 
factor, but the most convenient one for computations be 


cause the weight of dry air is a constant quantity. 
Specific Volume of Air-Vapor Mixtures 


However, when selecting equipment for conditioning 
air, the weight of air must be converted into volume be 
cause equipment is universally rated in terms of volume 
of air. But, even though the equipment is rated in 
terms of air volume, the rating is based on standard air 
having a density of 0.075 lb per cu ft. Hence, in select 
ing equipment, the weights of air to be conditioned must 
be converted into volumes of standard air at a density 
of 0.075 Ib per cu ft. Consequently, regardless of the 
actual temperature and humidity of the air, its actual 
(density should be disregarded and the value of 0.075 Ib 
per cu ft used for determining the volume of air upon 
which the selection of equipment is to be based. How- 
ever, if the equipment is actually handling air having 
a density that differs from 0.075 Ib per cu ft, the per 
formance of the equipment must be corrected. 

It is necessary to distinguish clearly the fact that the 
selection of equipment is based on standard air but cor 
rections for the performance of equipment are based on 
the actual density of the air. Thus, the speed of a fan 
nandling air at a density different from that of standard 
ur must be corrected, or the fan will not deliver the 
required weight of air. In the same way, to find the 
actual brake horsepower required by the fan, the actual 
density of the air must be known. On the other hand, 
when selecting a fan to deliver a given weight of air, 
the selection is based on the density of standard air be 


*, Trane Co Member of Board of Consulting and Contributing 
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cause the performance curves and ratinys of tans are 
given in terms of standard ai 

The method of computing the actual specific volun 
of air in any condition was given in an earher article 
(New Tables of the Psychrometric Properties of Ai 
Vapor Mixtures, HEATING, PipinG AND Air | 


rIONING, January and February, 1938) iccasionallh 
it mav be necessarv to follow the changes in the specitx 
volume of the air on the psychrometric chart For t 


purpose, straight lines can be used on Charts A, C and |) 
(p 359, June, 1939, p 751, December, and p 1OY be 


ruary, 1940, respectively) to represent approximate! 


constant values of specific volume Such straight line 
cannot be drawn on the entire field of the high tempet 
ture chart, Chart B (p. 750, December, 1939), for r 
sons that will be apparent latet 

Specific volume 1s defined as the volum ( he 
vapor mixture per pound of dry air in the mixtur On 


a psychrometric chart like Chart A, a line representing 
the constant specific volume of the air-vapor mixtur: 
very nearly a straight line As shown in Appendiy 
the slope of a line of constant volume on such a ps) 
chrometric chart is 

0.0329 P- 


(0.622 + uw) 


\ line of constant specific volume on the psychre 


metric chart must have a slight curvature because th 
slope is affected by the value of w in the denominator 
of the above equation. However, for Charts A and ( 
the range of values of w is small and, hence, the variati 

in the value of the quantity (0.622 +- w)? is also small 


Therefore, an average value of w mav be substituted 
without any marked error. For example, for the middlk 
range chart, Chart A, the value of w varies from zero 
to 0.022. Substituting the average value of - 0.011 
equation 36 reduces to 

] 0.0821 Px + 854 


The symbol q is used in equations 36 and 37 to repr 


S 


‘nt the slope of the line because the slope of any line 





Symbols Used in Text 


(For complete list see p. 358, June, 1939 
Pp total barometric pressure, in. of mercur 
partial pressure of water vapor, in. of mer 
moisture ratio, Btu per lb of moisture evaporate 


into the air or condensed from 


t Iry bulb temperature, deg Fah 
* wet bulb temperature, deg Fah: 
specific volume of air-vapor mixture, cu ft per 


of dry air in the mixture 
ve absolute humidity of the air-vapor mixture, 


moisture per Ib of dry air in the mixturs 
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he psychrometric chart 1s equal to the moisture ratio 
kK; owing the barometric pressure and the specific vol 
for which a line of constant specific volume is to be 
wn on the psychrometric chart, equation 37 is used 
to compute the moisture ratio. The slope of the line 
onstant specific volume can then be found in Tabk 

1 (p. 422, July, 1939, issue). 


the slope of the line of constant specific volume will vary 


> ,” | 
quation 37 shows that 


with beth the barometric pressure and the specific vol 


ume for which the line is being drawn 

The range of humidities covered by the high tempera 
ture chart (Chart 1) is too great to permit ignoring the 
variation in w, the absolute humidity of the air, in the 
denominator of equation 36. Hence, for a large range 


in the value of the absolute humidity w, equation 36 


cannot be reduced to a straight line equation similar to 
equation 37 by using an average value of w. Therefore. 
on this chart, straight lines cannot be used to represent 
except on the portion of the chart 


0.022 Ib 


constant volumes, 
helow the absolute humidity line of w 

Equations 36 and 3/7 are applicable only to air in the 
unsaturated and saturated states. The specific volum 
| fogged air is substantially equal to the specific volume 
of saturated air at the same temperature. The volume of 
free liquid suspended in the air affects the specific vol 
For this reason, the spe 
’ 


led as constant 


uce of the air only minutely. 
Ci volume of fogged air may be regaré 
along any line of constant wet bulb temperature 

Even though the slope of a given line of specific vol 
ume is known, it cannot be drawn until some one point 
s located through which the line can be drawn on the 


Ig 
hart One convenient method of finding the point 
hrough which a line of constant speci T volume can he 
drawn is by first locating a line of specific volume for 
bone dry air; that is, a point along the line w O. The 
temperature at which anv line of constant specific vol 


] | 
UO can iy round 


ime intersects the horizontal line of z 
rom the following equation derived from equation 4 0 
ppendix 7 


1.326 P¢ $59.7 :S 


However, some lines of constant specific volume will 


The follow 


not mtersect the horizontal line of « 0 
ng equation, which is also derived fromm equation 4 of 


ippendix 7, can be used to find the temperature at which 


a line of constant specific volume will intersect a hori 
, t- | : — ¢ ‘ 
ontal line for any assumed value of the absolute humid 


iw. 


[ O.8244 $59.7 an) 


(0.622 


Humid Air at High Pressure 


Charts A, B and C are also useful for computations 


volving air under high pressures. In order to use th 


charts for this purpose, several points must be com 
ted on the saturation curve for the pressure in ques 

by means of the following well known equation 

> 

Ww = 0.622 40) 
P—p Te 
irlous temperatures are assumed and the vapor pres 
s of the steam corresponding to these temperatures 
tables. 
then substituted in the preceding equation. 


lound in the stean: These vapor pressures 


In this 
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The method of using the specific volume of air in ain 
conditioning computations is explained this month, 
as there seems to be some misapprehension on this 
point. For selecting equipment the weight of air re- 
quired should be converted into volume of standard 
air at a density of 0.075 lb per cu ft. Corrections for 
performance of equipment are based on the actual 
density of the air to be handled. Lse of the psy- 
chrometric charts for computations involving air 
under high pressures is also explained. . . . . Psy 
chrometric charts are fundamental tools of engineers 
engaged in comfort and process air conditioning 
work, including drying. The series of which this 
article is a part includes new charts for the low, 
medium and high temperature ranges, discussion of 
the theory underlying them, and instructions for 
solving types of problems that come up in practice 
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Eleven Ways Heating Has Been Improve 


In tall buildings there is a considerable 
| preinna effect which tends to draw 
air into the lower sections of the struc- 
ture and to lose heated air in the upper 
portion. In a New York residential hotel 
this condition became so serious that the 
lower floors could not be properly warmed 
and the upper floors could obtain no fresh 
air except when high winds were blowing. 
It was necessary to weatherstrip the doors 
leading from the elevator corridors to the 
apartments on each floor to prevent this 
flow of air in the building and to obtain 


a degree of comfort. 


Two years ago an apartment house 
Pai erected with large metal casement 
windows in the modern manner; the first 
cold winter day brought a deluge of com- 
plaints from tenants that the apartments 
were freezing. This extreme exposure 
may not be duplicated in many buildings 
but it illustrates the heat loss that can be 
sustained through windows that are not 
tight. Metal weatherstrips were the an- 


swer to this problem. 


Heating systems without vacuum 
. must have some means of elim- 
inating air, and the more rapidly it is 
eliminated the quicker the steam circula- 
tion becomes. Small apartment buildings 
in which it took nearly an hour to force 
5 Ib of steam into all of the radiators 
were equipped last spring with a special 
type of quick vent valve at the tops of 
risers, after which complete circulation 
was obtained in about 15 min with less 
than ™% Ib steam. Buildings equipped 
with vacuum traps should have a regular 
schedule of trap inspection. Defective trap 
elements may either remain open, allow 
ing steam to blow through into the re- 
turn lines, or they may remain closed, 
permitting no condensate to pass. If 
steam blows into the return lines, it can 
reach the traps of other radiators on the 
same line and cause them to close pre- 
maturely, preventing these radiators from 


heating. 


Al Steam under high vacuum occupies 
4' great volume and its condensing 
temperature is low. It is possible to keep 
the heating system filled completely with 
steam at any temperature desired by vary- 
ing the vacuum setting. This type of sys- 
tem has just been installed in an apart- 
ment on Sutton Place, New York City, 
the high vacuum being obtained by a steam 
turbine driven pump. In the mild weather 
we had last fall the exhaust from the tur- 


*Supervising Engineer, Brown, Wheelock, 
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By Lewis W. Mauger“ 


bine has been sufficient to keep the sys- 


tem warm with about 25 in. of vacuum 
showing on the gage. 


eee a reduction in expenses can be 
made by combining the plants of two 
adjoining bui'dings, assuming that one is 
of stfhcient capacity to supply steam to 
the other. In two office buildings steam 
lines were put through a 42 in. brick 
foundation wall and an access door was 
cut through a 36 in. wall. The saving in 
fuel and labor the first year amounted to 


about $10,000. 


suildings erected 20 or 30 years ago 
"yaa frequently equipped with high 
pressure boilers, sometimes used to oper- 
ate pumps and generators in addition to 
heating the buildings. In most cities high 
pressure boilers require continuous atten 
tion by licensed engineers and it is often 
more economical to electrify steam driven 
equipment and reduce the boiler pressure 
to that required for heating. This has 
been done in a number of plants, one of 
the large printing buildings being a recent 
example. An investment in four electric 
pumps and piping changes which ran into 
thousands of dollars paid for itself in 


about two years. 


In setting oil burners or stokers, it is 
f Selle that sufficient space be al 
lowed for complete combustion of the 
gases before they enter the tubes. Many 
boilers require pits to accommodate either 
stokers or oil burners. One of our build- 
ings was equipped with stokers without 
adequate pits and the first row of fire 
tubes was only a few inches above the 
normal fire bed level. Complete combus 
tion was impossible in the space allowed 
and tests showed that the CO. content 
of the flue gas ran between 5 and 7 per 
cent, whereas it should have been double 


this amount. 


es burners installed in too small 
combustion chambers will burn out the 
refractories rapidly, operate at low effi- 
ciency, deposit carbon on the brick work 
and sometimes soot up the boiler and cause 
smoke. I am thinking of one case in 
which the brick work has been renewed 
each year. Since it would be expensive to 
rebuild the pit at the present time, we are 
experimenting with a special brick made 
to resist high temperature oil flames with 
the hope that at least two years’ service 
can be obtained. A well designed com- 
bustion chamber should last at least three 
years and then require only minor repairs. 
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In a tall apartment a_ baron 
_ es saved about 10 per cent it 
consumption and in another about 1: 
cent was saved. A barometric da 
should not be installed unless the 
is greater than required for combust 
otherwise the operation of the plant 
be stifled. A reliable pressure regu 
should be standard equipment in « 
boiler, especially so when firemen ar 
posted continuously in the boiler roon 
have walked into plants where the firs 
have been detailed to make repairs 
stairs or in which they were acting 
service elevator operators on th 
and have found 8 or 10 Ib pressur 
the boiler when 2 or 3 Ib woul 


sufficient. 


Where it is desired to burn a 
] os. of coal without smoking 
with a minimum of attention, an 
matic stoker often answers the pr 
\ stoker will often operate at more 
100 per cent boiler rating and is ther: 
useful in cases where the heating k 
greater than the boiler was design 
carry. A Fifth Ave. office building 
good example of this. Two stories 
added to the building after it was 
pleted and the only fuel that was ca 
of steaming the boiler was large size 
\ stoker was set under the boiler a 
years ago to burn soft coal and ther 
been no difficulty in keeping the buil 
warm and only one smoke complaint 


ing the entire period 


In larger plants it pays t 
l "rash to check the boiler op 
tion. Meters may be obtained to regist 
or record the draft, CQOks, flue 
temperature, the outside temperat 
the inside temperature, the flow 
fuel oil and similar items. In plants 
permanent meters would not be justi 
tests should be made from time to 


to determine at least the first three 


these items, namely, draft, CO. and 
gas temperature. These three items 
definitely inter-related and maximum 
ciency can be obtained by adjusting t 
properly. A few years ago, we mad 
number of tests in various plants 

found a surprising number operating 

a CO, content of between 5 and 7 
cent, which meant that these plants 

wasting nearly one-fifth of the coal or 
burned. Changes in firing methods, 

as increasing the depth of the fire be 
maintaining level fires without dead s1 
adjusting drafts and, in some ca 
changing the type of coal brought 1 
of these plants up to desired efficien 











Air conditioning improved the appearance of the main floor. An antiquated 
baleony rail was replaced with a modern one housing the air ducts, as shown here 


Modernize Department Store With 
Zoned Heating, Air Conditioning 


By A. E. Elgar* 


ITH the advent of air conditioning in our store 
last summer, our employees have been able to 
work in more comfortable surroundings and 
therefore have been able to do a more efficient job 
for us. Our ready-to-wear floor definitely had an increase 
in business. This may well be attributed to air condition- 
ing, which makes the trying on of dresses an easier task 
in the summer than with the old, stuffy fitting rooms. It 
can also be said that the store in general benefited from 
air conditioning, for we noticed an increase in traffic. 
However, it is hard to determine just how much of this 
increase was due to air conditioning itself as we remod 
eled all the floors as well. It is really a combination of 
the two improvements which resulted in better business. 
We are fortunate in having a modern installation 
which hits a happy medium between the outdoor tem- 
perature and the inside cooled temperature, so that when 
one leaves the store there is not too much of a let-down. 
We also noted that there were less complaints of “cold 
air” than we had anticipated. This is due, we believe, to 
the careful control of the inside temperature in relation to 
that outside. 
\ir conditioning has improved the appearance of our 
main floor balcony. We eliminated an antiquated rail 
and installed a modern one in its place which houses the 


neral Manager, James McCreery & Co. 
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air ducts. We not only gained a finer appearance of the 
floor, but were able to procure a few valuable feet of floor 
space on our balcony. 


Our air conditioning system has also greatly tacilitated 


our heating problem, and made the heating easier to 
control. 


Careful Planning Necessary 


\s the building is about 35 years old, careful plan 
ning was necessary in order to utilize some of the exist 
ing equipment, such as duct work and old air washers 
The air conditioning plant was designed to serve five 
floors and the basement. 

The refrigerating unit is a 480 ton centrifugal machine 
driven by a 500 hp condensing steam turbine. Con 
densing water from the induced draft cooling tower first 
enters the refrigerant condenser and then goes to the 
steam condenser. The condensing water is chemically 
treated to maintain a pH of &.4, and a daily check 1s 
made with a pH comparator, 

Chilled water at 45 F leaving the cooler is circulated 
by two 600 gpm pumps to the 10 cooling and dehumidi 
fying units, situated in the store as follows 
~ Two on the fifth floor, one serving the fifth floor and the 
other the fourth. 











| Heating System Zoned 
The 35 year old building of the James McCreery & 
Co, department store in New York City was mod- 
ernized last year with air conditioning and zoned 


During the winter months the valves connecting 
cooler are shut off, and those connecting the chilled ws or 
system are opened to a heater. Hot water is then ci: 


heating. The improvements are given credit for in- , a Ss i gta ag rast 
7 ated through the coils. Humidifying is controlled } 
creased business, better appearance and other advan- hygrostat in the return duct. This governs steam | 
tages. .. . Results of the modernization, and the air submerged in a water pan on the fan side of the coils. 
conditioning and heating, are briefly described here heater for hot water circulation in coils was not desig 


to give sufficient heat to meet all the requirement 
the five floors and basement, but operates in conjun 





7 lwo n the third floor, one serving the third floor and one with our heating system. 
1 sec 3 ° e 
a PON Last year zone control was incorporated in our pre 
Three units for the main floor and basement. heati as ; 
eet , PR eating system. At that time thermostats were situ: 
One small unit in beauty salon of annex building. -- : : ter : 
ma a4 cae "9 on the fifth floor. Because of the addition of the 
One unit in beauty salon of main building third floor. ar . 
Si Bre . water coils in the fan rooms, these were moved to 
One unit in “budget” beauty salon in basement. 
tee “9 hae ear ata eighth floor. 
Relative humidity in the store is maintained at 55 per ae F tr? ae : 
. , : ; The control board consists of three indicating t! 
cent, and the temperature is varied with the outside tem- f * : , ; 
: , aoe mometers showing the temperatures in the three zo, 
perature according to the following schedule: 95 F out- \ five point control for each zone is marked “OFF 
2. @2 Ef ineita. Of BF ‘de. 8214 F inside: 85 F ; / ioe a eer 
side Base F inside ; F outside, 82/2 F inside; 85 | 44—34,—FULL,” and also for full automatic. 
oie bee. ak ae 5. PEs Th tutte. FEB ' 
outside, 50 EK inside ; 80 IF’ outside, 772 F inside; 75 | thermostats on the eighth floor are connected with a t 
outside, 75 F inside. ; switch. This is set for non-business hours and will m: 
The turbine has the following safety controls: (1) tain a minimum temperature during those hours. At | 
: > = : — —_ a ? if femnase . : ° " . : 
Condenser high pressure cut-out. (2) Non-freeze con- hour designated to prepare the building for a comfort: 
> e . . - 
trol to cooler. (3) Low oil pressure cut-out. (4) Low temperature it automatically turns on steam full u 
refrigerant cut-out. (5) Low chill water flow cut-out the building is up to required temperature. Steam fi 
(differential flow control). All control switches are is then automatically controlled by outside temperatur 
closed normally when conditions are not dangerous, and or may be controlled by manually operating the five p: 
open when dangerous operating conditions exist. They controls. 
are all connected in series. Failure of power or operation All radiator t raps were also removed from radiator 
of any one safety control will break the holding circuit and orifices were inserted in the radiator valves, the « 
and slow down the turbine to a minimum speed. tem having a gravity return. 


This daily log form is an aid to efficient operation 
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What the Operating Engineer Should Know 





Water ‘Treatment for Heating Boilers 


By Kalman Steiner® and Ralph A. Nelson 


HE general subject of water purification is an im appears, and no amount 
portant division of chemical engineering ; that por particle of it from solutior But 
tion of it concerned with boiler water treatment 1s be stirred int ( ( ( 
of particular interest to men who operate boilers. Large visible physical phenome 
boiler plants require considerable attention to the mat removed from the water 
ter of feedwater treatment in order to assure sate, eco a filter lo remove dissolve 
nomical, and continuous boiler operation In smallet requires chemical nges, | , 
plants the subject is often disregarded entirely, or at requires only filtration 
least until such time as some operating difficulty focuses The science of water tr 
attention on it. Probably a better understanding of the changes employed to remove und 
subject by those having small plants in their charg erals from solution and suspend 
would result in minimized plant maintenance, and prob sion Before an investig 
ably also a not inconsiderable fuel saving. Certainly, it the facts which make cert 
will repay what little effort is required in a small plant boiler feedwater, or the procedure 
to safeguard against scaling and corrosion in the boiler, their removal, a few simpl emical 
by taking the steps to assure clean boiler tubes and to understood. 
avert shutdowns resulting from damaged tubes Types of Chemical Substances 
Any consideration of this subject of course involves 
some chemistry. This need not dismay those unfamiliat throughout this discussio1 
with chemistry, for the number of chemical substances compounds or substances will be discuss 
involved is small, and the reactions between them can be droxid alkahes) and salt \I 
: expressed in simple terms, even though the actual r pound or combination of the element en | 
actions may be complex. We are concerned only wit! with another element: common oxides at ticklim 
results—not with purely theoretical aspects. calcium oxide, Ca; iron rust, FeO irb Mee 
CO... et \n 1 may be di 
; hydrogen with either a non-metal or an oxide 
How Water Is Contaminated ce Re Mk 
Practically all water supplies contain dissolved mineral Ct; hydn a : mone oa or eg? 
matter. Only distilled water can be considered as con H,5O,; and hydrogen and oxide gn 
; acid, H.CO \n hydroxide is best described 


tame no dissolved solids, and even it carries in solu 
2 addition product of water, H.O, combining with a met 
tion such gases as oxygen and carbon dioxide, and 


. . lic oxide; thus quicklime when mixed with water give 
olten is contaminated with oil and grease picked up in a ok , i 
ae _ slaked lime or calcium hydroxide, Ca(OH ind fers 
engines and condensers. Rain water takes up various , 
sas . . OX (iron rust) combines wit! wate! 
impurities in its descent through the atmosphere—such —e" " or 
‘ . eeu : hvdroxide, Fe(QH) Finally. acids ar hydroxides 
as oxygen, carbon dioxide, dust, acids, and organic mat Heal , 
th . : : {(aikahes) when mixed together neutralize I 
ter. Surtace water from lakes and streams, and under ¥ ; he H . ; ” 
. - . . in a reaction whereby the ot the acid cor 1! 
ground water from wells, dissolves mineral matter dur ‘ign ae , 
Scie dae , J the OH of the hydroxide to form water, H.O, whik 
ing passage over or through the ground. Water has , ie , at ine 
the metal of the hydroxide combines with the ret nde 


Da? « 
been called the “universal solvent,” because it will dis 
solve to a greater or less extent a wide variety of differ 





ent substances. 
This explanation of why boiler water treatment is 








so Seen 
in addition to dissolved substances, many water sup 


ples also carry some solids in suspension. It is impor necessary is addressed particularly to engineers con- 


tant to have in mind clearly the distinction between cerned with the operation of smaller boilers and 
solved matter and suspended matter. Most substances heating plants. The authors review—in a simple 
( solved in natural water supplies leave no visible evi manner—the chemistry involved, and indicate briefly 
We of the fact, as is illustrated by stirring a bit of the effect of various impurities on boiler operation 
e salt into a glass of water. There is no change in and maintenance, ... A second article to appear in 


physical appearance of the water, but the salt dis a later issue of HPAC will go further into the subject 
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The 35 year old building of the James McCreery & 
Co, department store in New York City was mod- 
ernized last year with air conditioning and zoned 
heating. The improvements are given credit for in- 
creased business, better appearance and other advan- 
tages... . Results of the modernization, and the air 
conditioning and heating, are briefly described here 





Two on the third floor, one serving the third floor and one 
the second. 

Three units for the main floor and basement. 

One small unit in beauty salon of annex building. 

One unit in beauty salon of main building third floor. 

One unit in “budget” beauty salon in basement. 

Relative humidity in the store is maintained at 55 per 
cent, and the temperature is varied with the outside tem- 
perature according to the following schedule: 95 F out- 
side, 85 F inside; 90 F outside, 82% F inside; I? 
outside, 80 F inside; 80 F outside, 77% F 5 F 
outside, 75 F inside. 

The turbine has the following safety controls: (1) 
Condenser high pressure cut-out. (2) Non-freeze con- 
trol to cooler. (3) Low oil pressure cut-out. (4) Low 
refrigerant cut-out. (5) Low chill water flow cut-out 
(differential flow control). All 
closed normally when conditions are not dangerous, and 
open when dangerous operating conditions exist. They 
are all connected in series. Failure of power or operation 
of any one safety control will break the holding circuit 


and slow down the turbine to a mimmmum speed. 


“SD 
on 


inside ; 


control switches are 


This daily log form is an 


Heating System Zoned 


During the winter months the valves connecting | 
cooler are shut off, and those connecting the chilled wat: 
system are opened to a heater. Hot water is then circ: 
lated through the coils. Humidifying is controlled by 
hygrostat in the return duct. This governs steam co 
submerged in a water pan on the fan side of the coils. 1 
heater for hot water circulation in coils was not design: 
to give sufficient heat to meet all the requirements 
the five floors and basement, but operates in conjuncti: 
with our heating system. 

Last year zone control was incorporated in our pres 
heating system. At that time thermostats were situat: 
on the fifth floor. Because of the addition of the | 
water coils in the fan rooms, these were moved to | 
eighth floor. 

The control board consists of three indicating the 
mometers showing the temperatures in the three zon 
A five point control for each zone is marked “OFF 

V,—34—FULL,” and also for full automatic. 1 
thermostats on the eighth floor are connected with a ti 
switch. This is set for non-business hours and will mai: 
tain a minimum temperature during those hours. At | 
hour designated to prepare the building for a comfortab|; 
temperature it automatically turns on steam full unt 
the building is up to required temperature. Steam fl 
is then automatically controlled by outside temperatur: 
or may be controlled by manually operating the five point 
controls. 

All radiator traps were also removed from radiators 
and orifices were inserted in the radiator valves, the s 


tem having a gravity return. 


aid to efficient operation 
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What the Operating ingineer Should Know 





ater Treatment for Heating Boilers 


By Kalman Steiner* 


HE general subject of water purification is an im 

portant division of chemical engineering ; that por 

tion of it concerned with boiler water treatment ts 
of particular interest to men who operate boilers. Large 
boiler plants require considerable attention to the mat 
ter of feedwater treatment in order to assure safe, eco 
nomical, and continuous boiler operation. In = smaller 
plants the subject is often disregarded entirely, or at 
least until such time as some operating difficulty focuses 
attention on it. Probably a better understanding of the 
subject by those having small plants in their charge 
would result in minimized plant maintenance, and prob 
ably also a not inconsiderable fuel saving. Certainly, it 
will repay what little effort is required in a small plant 
to safeguard against scaling and corrosion in the boiler, 
by taking the steps to assure clean boiler tubes and to 
avert shutdowns resulting from damaged tubes. 

Any consideration of this subject of course involves 
some chemistry. This need not distaay those unfamiliar 
with chemistry, for the number of chemical substances 
involved is small, and the reactions between them can be 
expressed in simple terms, even though the actual r 
actions may be complex. We are concerned only wit! 


results—not with purely theoretical aspects 


How Water Is Contaminated 


Practically ail water supplies contain dissolved mineral 
matter. Only distilled water can be considered as con 
taming no dissolved solids, and even it carries in solu 
tion such gases as oxygen and carbon dioxide, and 
often is contaminated with oil and grease picked up in 
engines and condensers. Rain water takes up various 
impurities in its descent through the atmosphere—such 
as oxygen, carbon dioxide, dust, acids, and organic mat 
ter. Surface water from lakes and streams, and under 
ground water from wells, dissolves mineral matter dur 
ing passage over or through the ground. Water has 
been called the “universal solvent,” because it will dis 
solve to a greater or less extent a wide variety of differ 
ent substances. . 

In addition to dissolved substances, many water sup 
plies also carry some solids in suspension. It is impor 
tant to have in mind clearly the distinction between 
issolved matter and suspended matter. 
(issolved in natural water supplies leave no visible evi 
lence of the fact, as is illustrated by stirring a bit of 
table salt into a glass of water. 


Most substances 


There is no change in 
the physical appearance of the water, but the salt dis 
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appears, and no amount of filtration 


particle of it from solution But if a bit of marble 

be stirred into water, the water becomes turbi ir cle 
visible physical phenomenon—and the marble 1 
removed from the water by passing thi ter 

a filtes lo remove dissolved sul 

requires chemical changes, but suspend 


requires only filtration 


The science of water treatment 1 lud Lie 


changes employed to remove undesirable diss 


erals from solution and suspended matter from susp 
sion Before an investigation can be made int eithy 
the facts which make certain minerals unc 

boiler feedwater, or the procedure 


their removal, a few simple chemical principles ist be 
understood. 


Types of Chemical Substances 


Throughout this discussion 
compounds or substances will be discussed / 
hydroxide § (alkalies ) and salt \! 
pound or combination of the element oxygen « bined 
with another element: common oxides ar cklinx 


calcium oxide, Cat 


) 





iron rust, FeO irbon dioxide 


\ 


CO.. et \n acid may be defined a 


hvdrogen with either a non-metal or 


metal, as hydrogen and chlorine in hydrochl 

HCl; hydrogen and oxide of sulphur in sulphur 
H.SO,; and hydrogen and oxide of carbon in ca ( 
acid, H.CO \n hydroxide is best described a tiie 


addition product of water, HQ, combining with a met 


he oxide; thus quicklime when mixed with water giv 
slaked lime or calctum hydroxide, Ca(QH).. and fer 
oxide (iron rust) combines with water to form 

hydroxide, Fe( QOH) Finally, acids and hydroxides 
(alkalies) when mixed together neutralize one anothet 
in a reaction whereby the H of the acid combines wit! 
the OH of the hydroxide to form water, HO. whil 


the metal of the hydroxide con bines with 1 emaindet 





This explanation of why boiler water treatment is 
necessary is addressed particularly to engineers con- 
cerned with the operation of smaller boilers and 
heating plants. The authors review—in a simple 
manner—the chemistry involved, and indicate briefly 
the effect of various impurities on boiler operation 
and maintenance. A second article to appear in 


a later issue of HPAC will go further into the subject 
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Weighted average hardness, by states, of water furnished in 1932 by public supply systems in over 600 cities in the United State. 


including both surface and ground water supplies. 


Weighted average hardness of water supply in a state is secured by multiplying 


the average hardness of each supply by the number of consumers, and dividing the sum of these products by the number of 


consumers (from U, 
of the acid to form a salt. Calcium hydroxide and sul- 
phuric acid, therefore, combine to make calcium sulphate, 
CaSO,, and water. 

Two salts can also undergo chemical reaction in which 
the acid radicals? interchange combination with the 
metals. Chemists call this reaction a “double decompo- 
sition,” and express the change by means of an equation: 
3CaSO, + 2k eCl, 3CaCl, + Fe,(SO,),. This equa 
tion does not necessarily signify that calcium sulphate 
and iron chloride always intetact when in contact with 
one another, but merely states that should the conditions 
at the time of contact favor such chemical action, then 
three molecules of calcium sulphate will react with two 
molecules of iron chloride to form three molecules of 
calcium chloride and one molecule of ferric sulphate. 


Concentration 


Comprehension of water chemistry involves quanti- 
tative relations. Molecular relationships need not be 
discussed here, but it is necessary to explain the term 
concentration. By this expression is meant the quantity 
of a substance contained in a given quantity of water. 
concentrations are expressed 
prefer to use 


In water chemistry, 
in either of two ways: 
parts per million (ppm) as the basis of analysis and cal- 
culation, while engineers are more familiar with quanti- 
ties expressed as grains per gallon. A grain is 1/7000 
of a pound, so it follows that one grain per gallon of 


chemists 


+The word “radical” as used by chemists signifies a group of atoms 
which act in the same manner as, and are replaceable by, a single atom, 
or a group of atoms remaining unchanged during a series of reactions, 
and so acting as the equivalent of a single atom. 
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S. Geological Survey Water Supply Paper No. 658). The salts of caleitum and magnesium make water hard 


per 


water weighing 84 pounds per gallon is 17.2 parts 
million, and 1 ppm is 0.0582 grains per gallon. 


Impurities in Water 


The most important and most frequently encounter: 
minerals in natural water supplies are salts of sodiw 
calcium and magnesium. 
the mixed carbonates of calcium and magnesium, so 


Limestone rock consists 


is easy to see why salts of these two metals are pick 

up by underground and surface waters. In general, 
well water contains higher concentrations of mineral 
matter than does water from surface streams or lakes 
Sodium salts are so abundantly distributed in the eart! 
that most waters contain some. Iron and aluminum ar 
next in order of occurrence in waters, being usually foun 
present as oxides. The most prevalent salts of calciun 

magnesium, and sodium dissolved in water supplies ar 
the bicarbonate, carbonate, and sulphate. Chlorides and 
nitrates would be next in frequency of occurrence, but 
are not so common as the first three named. 


Effect of Hard Water 


It is the salts of calctum and magnesium that make 


water hard. The term “hardness” is a reference to dith 


culty in making a lather with soap and the water 1 
question. Calcium and magnesium combine with tl 


soap to form insoluble compounds, and so additional soay 
must be supplied until the calcium and magnesium ha\ 
been entirely converted into insolubles. Then only wi! 
soap be able to make suds or a lather. Hence, the usua 
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» ethod for testing waters for hardness is to add a meas 


ed quantity of a standard soap solution to a measured 


antity of water sample. When sufficient soap solution 
s been added to create a permanent lather, the quan 
y of soap solution used is a measure of the water 


rdness. 

While hardness as such is of vital importance to a 
undry, because the consumption of soap for laundering 
is directly affected, the hardness of a boiler feedwater 
is merely an index of the calcium and magnesium salts 
present. In turn, this is an indication of the scale-form 


ing qualities. In other words, when a hard water is fed 
into a boiler, scale will form on the surfaces of the tubes 
and plates, the amount and nature of the scale, and its 
deleterious ettfects upon the boiler, being dependent upon 
a number of factors. 


Corrosion and Electrolysis 


The carbonates and sulphates of calcium and magne 
sium are chiefly significant in boiler feed because of their 
scale-forming properties. (ther salts, as chlorides and 
nitrates, may have other ill effects on the boiler. Under 
the influence of heat these salts react with water in a 
process called hydrolysis (the opposite of neutraliza 
tion), in which certain acids are formed. These acids 
have a strongly corrosive action on boiler metal. Free 
oxygen dissolved in water also causes corrosion, espe 
cially if carbon dioxide ts also present. Other substances 
contributing to corrosion of boilers are vegetable and 
animal oils and free acids. The former are saponified 
(converted into soap) by alkalies in the hot water with 
the consequent liberation of organic acids. Mineral 
acids are but seldom encountered in water supplies un 
less contaminated by industrial wastes, but when present 


are highly corrosive. 





Electrolytic action can also occur within a boiler, under 
+} rou y} 


the influence of stray electric currents passing th 
the boiler or currents induced within the boiler by cher 


ical or physical phenomena. The complete consideration 
of electrolytic ettects 1s complex, and cannot be more 
than mentioned here. The effects of electrolysis resen 
ble those of corrosion. Beyond excrcising reasonable 


care in the installation and operation of all electric ap 


paratus in the building, there 1s little that the pla 


operator can do to avoid electrolysis. Should conditions 
beyond his control, such as electric transmission or cor 
sumption in large amounts prevail on adjoming property 
the introduction of a piece of zine into the boiler 


usually assist the situation. 


Caustic Embrittlement 


The failure of boilers due to caustic embrittlem 
can be prevented by correct water treatment. Caustic 
embrittlement refers to the process that gradual! 
creates cracks between the crystals of the steel. A nigh! 


alkaline or caustic water induces caustic embrittlemet 
and correction of this water condition hes in mata 


ing a minimum ratio of alkali to sulphat 


Sodium salts do not contribute to hardness of wate 
and do not cause scale formation Sodium hydroxide 
does induce embrittlement, as mentioned in the preced 
ing paragraph, and sodium carbonate may decompose 
under certain conditions, to form the hydroxide \sicl 
from the embrittlement factor, there is one other u 
boiler operation involving sodium compounds \ hig 
concentration of sodium salts can cause the boiler wate 
to prime or foam, with the result that liquid is carrie 


out of the boiler with the steam. Usually, priming cai 


be prevented by regulating the saline salt) substance 
in the boiler water, largely through periodic blowdow1 





Study Uses of 


\n experimental house designed to trap the sun’s heat 
falling on the roof and store it in the basement for future 
use has been built for research on the utilization of solar 
radiation at Massachusetts Institute of Technology, 
Cambridge, Mass. 

The purpose of the investigation is to study various 
uses of solar heat, including winter heating, summer air 
conditioning, and power generation. In the basement 
of the especially designed laboratory house is a large, 
well-insulated water storage tank which will be used for 
ironing out the fluctuations in heat collected from a 
source so variable as the sun. The building’s heating 
system consists of a method of forced air circulation so 
arranged that the flow of air can be either over the hot 
tank surface or through the coils of a refrigeration sys 
tem to be installed later. This refrigeration system, 
operating on an absorption principle, will utilize sun 
light as its heat source. 

While the MIT engineers are aware that the amount 
of solar heat in New England would make heating by 
solar radiation uneconomical in comparison with other 
sources of heat, there is sufficient sunshine in this region 
to test the efficiency of heating systems for localities 
where the climate is less rigorous. 
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Solar Heat 


The building in which the research is being conducted 
was designed especially for scientific studies and not as 
a model domestic dwelling. It is small, as buildings go 
and has a large wall surface in proportion to its volume 
Therefore an unusual amount of wall insulation was used 
to make the heating conditions comparable to a typical 
building of conventional size. 

In conjunction with the research work on solar radia 
tion, the m.titute has installed a pyrheliometer for re 
cording the intensity of the sunlight throughout the day 
This instrument makes it possible for MIT to cooper 
ate with the U. S. Weather Bureau as a government sub 
pyrhehometric station 

This research is one of several important projects 
planned under the solar energy program and made pos 
sible by a gift of nearly $650,000 presented by Dr. God 
frey L. Cabot of Boston for research on the utilization of 
solar radiation for the tasks of man, These studies ar 
being carried on under the direction of a committee of 
which Professor Hoyt C. Hottel of the institute’s ce 
partment of chemical engineering is chairman. They 
will include fundamental investigations of direct physical 
and chemical methods of utilizing solar energy. 
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Potential Volume, Overhead, Diversification and Employees’ Functions 
By John H. Carter 


BAKE 


business 


chief attraction about the air conditioning 
to the the 


fact that there is no sameness to it. Its applications 


engineering type of mind 1s 
are diverse, and it offers a challenge to the ingenuity and 
skill of the engineering contractor, which he will meet 
according to his own abilities. This diversity of prob 
lems, and the wide range of skill and adaptability to be 
found among contractors and engineers, make it a difh 
cult task to outline a general plan of organization for an 
air conditioning contracting business, because the organi 


zation must reflect individuality—indeed, it must capi 
talize upon it. 
The existing contracting -organization should mak« 


the best of what it has as a nucleus, and should try to 
direct its growth or its alterations to adapt itself to its 
best field of action. The choice of this proper held lies 
the 


many questions of local, special and personal import 


outside scope of this article, involving as it does 
This article can hope only to describe certain standard 


| problems of management, and relate how they have 


iZeC 
been solved in some cases, in the belief that the points 
described will clarify the solutions of somewhat parallel 
problems among other organizations. 

The field of activity considered here is to consist 
mainly of medium and large installations of air condi 
tioning, with possibly some secondary activity in small 
jobs handled by merchandising methods. The organi- 
zation methods suggested will be based on the handling 
of larger sizes of complex engineered jobs, and would 
need some modification if they were to be applied to the 
small standardized work. 

The first and fundamental point to consider is the 
potential of the territory, and the amount of dollar vol- 
ume that the organization can reasonably expect to get 


*Kupferle-Hicks Heating ( 
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as a vearly average. For the new organization 
will of course be an introductory period during v 
volume is low, while the organization is learning 


business and while the public is learning about tl 
The new organization, if its working cay 


lines 


ganization. 
is limited, will do well to take on one or more 
equipment or supplies which do not require a long 

sionary period, in order to assure a certain amount 


} 


earnings while the representation of the major lin 


being developed. A business in supplies and over! 
affords a remarkably useful backlog, and can be o 
greatest help later, from the viewpoints of servicing 
engineering experience and of sales assistance. 

The estimated dollar volume will be based on covet 
age of a certain territory, whether or not the major 
‘| } e tert 


tory should be one which it will be economical for 


or lines are franchised with the contractor. 


We can assume that the territ 
will be the usual wholesale trading area around the 


contractor to cover, 





A regular reader of Heatine, Piping anp Am Covn- 
DITIONING—an engineer with one of the oldest heat- 
ing, ventilating and air conditioning contracting com- 
panies in the country—was recently given the job o! 
re-organizing the entire outfit along modern lines. 
He wrote HPAC’s editors for some information to 
assist him, and in his letter he said he'd like to se 
some articles on different phases of the subject in 
our pages... . We asked Mr. Carter to prepare dis- 
cussions on some angles of the question, and th: 
first of these is published here. It is planned to pub- 
lish more of Mr. Carter's articles—and contributions 
from others—in future months. The editors will b: 
interested to hear from any readers who would lik: 
specific points discussed, or with comments to offe: 
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Coverage of a very wide 


wtor’s headquarters city. 

ea will probably not be practicable for the new or semi- 

<perienced contracting organization. There are plenty) 
complications in contracting air conditioning right in 

e home town, and the big job in a distant city had bet- 

r be left to the local contractors in that city, or to the 

ighly experienced organizations which operate on a 
national scale. 

The contractor had better do his own estimating of 
the potential volume which he can get, rather than take 
the possibly over-optimistic estimate of others. Special 
considerations enter the analysis. If the contractor will 
he able, through other business activities or through 
long-established reputation in an allied field, to get more 
than a newcomer’s share of the market, he will be able 
to set up more elaborately than can the new contractor 
who lacks both public acceptance and ample working 
capital. 

Whatever the estimate of dollar volume may be, and 
whoever makes it, it is the contractor who shoulders the 
overhead. He will set up his organization on a basis 
_ which bears a relation to the expected earnings, and he 

must consider that there will be fluctuations in the busi 
ness cycle, no matter how carefully 
he diversifies his lines. The over- SS 
head in this kind of business is rela- E55 = 
tively inflexible, because the mem- r | 
bers of the organization are highly 
skilled along certain lines, and can- Ty 
not be dropped and later replaced 
in the manner of department store 
extra salesgirls after Christmas. 
The contractor should proceed care- 
fully, and base his hiring upon his 
matter what 





own judgment, no 
pressure may be put upon him. The 

author is acquainted with several successful air cond 
tioning contractors, and they all have two things in 
common—they make their own decisions, and they have 
a stiff degree of sales resistance. Once the reasonable 
expectation of yearly dollar volume is estimated, the 
allowable overhead can then be determined. 

\ good organization will show a remarkable degree 
of flexibility. If the right key men are chosen, the o1 
ganization can handle a volume twice as much as the 
normal, with the assistance of some extra draftsmen 
during the times when they are needed. 

Since the overhead cannot very well be reduced mate 
rially once it 1s set up, and since there will be bad sea 
sons now and then, it is desirable for the contractor to 
diversify both his lines handled and also the types of 
trade which he develops. Heating, ventilating, air con 
ditioning and commercial refrigeration for industrial ap 
plications ; industrial piping ; power plant work, etc.—all 
offer a desirable diversification which will help to level 
out the cycle of business, where dependence upon resi 
dential and commercial work, for example, might result 
in unprofitable operations during occasional bad seasons. 
‘he field is less crowded in the more complex applica 
tions, and if the organisation is capable of handling them 
roperly it should be worthwhile developing this type of 
usiness. 

The price quotation must of course include overhead 

well as profit margin, and if too heavy an overhead 
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must be charged the quotations are likely to be out 


line. Overhead in the engineering-contracting field in 


cludes all items of expense, except sales commissiot 
and iob costs 

(nce the overhead figure is established, the 
of functions among the members of the orgamzation cai 
always to unclassifiable personal 


be set up—subject 


traits and abilities. Certain functions have to be « 


ered, whether the organization is small or larg: ly 
the small organization one man may have to take car 
of the duties which would be covered by two or thre 
men in a larger organization Just which duties the 
are will depend upon the particular man and lus ex 
perience and aptitudes. Spreading his attention 
several specialties, he will probably not acquire I 
which a full-time man might have, but he will at kk 
have the steadiness which comes from the assurance tha 
his job is safer during a bad year This assurance 
continuity will often carry weight with the customet 
Too, ) 

No matter how elaborate the organiza 
is necessary that all members have a good understand 
ing of the work (and some of the technique 
their colleagues. The nature of the contracting busin 
is such that members of an organization often hav 
pinch-hit for each other, as for example during an emet 


gency service call when the directly responsible fell 
employee is absent 
covVve;rt cl, vhethe 


The functions which must be 


organization consists of two men or 20, are estimati 


sales, layout, purchasing, installation and service 
management 

Considering the engineering-contracting field. th 
salesman is almost alwavs an estimator and engineer 
Sales ability, as such, is usually subordinated to e1 
neering ability, since the nature of the work is so t 
nical, and since the demand is usually already created 
the customer’s mind. The sales engineer who is capabk 
of estimating his own job, and who car ind probabl 
daes—make a layout of the equipment and controls, will 


do a much cleaner job of selling, and his estimated cost 


is likely to hit the actual final cost very closely Tin the 
small organization his remuneration will probably be 
drawing account against a share of the net profits at the 
end of the year. In the large setup he will probably have 
a drawing account against a percentage of sales. [i 
remuneration in either organization is on a salary basis 
he should participate in the fortunes of the firm by bonus 
or by salary adjustment. 

Where there are several sales engineers, there will be 

If the 

show a seasonal curve of activity, it will be well to let 


a certain degree of specialization lines handled 
each sales engineer represent two or more lines, so that 
\\ hik 


the men are to be considered specialists to some extent 


he will be actively occupied the year around 
they should nevertheless be able to handles sales for then 


associates, since many jobs call for several kinds of 


equipment on one order, and also since one specialist 
might be out traveling the territory, or working on a 
long-drawn-out distant job, when a rush estimate comes 
up. 

{A second article 


will appear in an early issue.) 


miimnumg this discussio f this 
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Amount of Steam for Heating a 
Greenhouse Determined by Test 


By G. K. Saurwein“ 


‘N CARCITY of accurate data on steam requirements 
for greenhouse heating prompted the installation 
of a condensate meter in the return line from the 

greenhouse situated on the roof of the biological labora 
tories at Harvard University, Cambridge, Mass. Fig. |! 
shows the general arrangement of the greenhouse. Since 
the six rooms provide facilities for various types of plant 
growth and research work, different temperatures are 
maintained in them, varying from 44 to 72 F. Each 
room is heated by four horizontal pipe coils under the 
benches; each coil has about 240 lineal feet of 1% in. 
pipe, and is controlled by a compressed air type modu 
lating thermostat. 

The meter was installed in October, 1936. The total 
condensate for the following 87 day period was 452,100 
lb. Table 1 shows the amount of heat used, the average 
per day per degree difference between outside and inside 
temperatures per square foot of glass surface, and per 
cubic foot of space. The same table also shows the 
theoretical heat loss calculated by using coefficients from 
the ASHVE Guide, and assuming one air change per 
hour. 

During the entire 
movable sash of the greenhouse glass was kept tightly 
Moreover, the entrances at each end have air 


period under consideration the 
closed. 
locks; that is to say, there are double doors 4 ft apart 
that serve as air locks and reduce the amount of air 
It is thus reasonabie to assume one air change 
per hour. It was further assumed that the temperature 
at the 7 ft level near the center of each room was the 
average temperature for the entire room. Since the space 
below and at the ends of the greenhouse was heated, it 


change. 


*Superintendent, Engineering Service Dept., Harvard University 


was assumed that no heat transfer took place thro 
the floor or end walls which adjoin heated space. 
was further assumed that no heat was used to evapo: 
moisture. The theoretical heat loss checks reasona 
with the measured heat supply, as can be seen from 
table. 
Table 1—Heat Used in Greenhouse 
Steam condensate metered, Ib " 
Heat in steam, Btu per Ib 
Heat in condensate, Btu per Ib 
Net heat supplied, Btu per Ib 
Total heat used, million Btu i 
Average outdoor temperature, | 
Average inside temperature, I 
Average difference between inside and outside temperatures 
I ; ; 
Number of days * 
Heat used per day, million Btu , 
Heat used per day per deg temp diff per sq ft of glass, Btu 
Heat used per day per deg temp diff per cu ft of space, Btu 
THEORETICAL CALCULATIONS 
Heat loss, Btu per hr per deg temp diff 
1.13" 6.9 
1,324 sq ft X 0.37 


Glass: 6,180 sq it 

Outside wall (9.7 in. brick): 

Corridor wall (6 in. brick): 670 sq ft 0.50" 

Volume (one air change) : 43,740 cu ft 0.018" 7s 

Total Btu per hr per deg temp diff 

Theoretical Totals— 

Heat used per day, million Btu 

Total heat used, million Btu <a 

Heat used per day per deg temp diff per sq ft of glass, Btu 

Heat used per day per deg temp diff per cu ft of space, Btu 
“Coefficient of transmission (U) expressed in Btu per hr per sq ft 3 


deg temperature difference 
0.018 Btu absorbed by 1 cu ft of air per deg 
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Hangars at New York 
Heated with Warm Air 


Fig. 1—Five of the heaters in the seaplane hangar heater room 





EW YORK CITY’S new municipal airport at 

North Beach, Queens, Long Island, comprises 

in its initial state seven large hangars—one fot 
seaplanes and six for landplanes—and two administra 
tion buildings. The six landplane hangars are eacl 
350 ft wide by 165 ft deep and 42 ft from ground to 
trusses, and have a volume of approximately 4,500,000 
cu ft. The seaplane or marine hangar is a five sided 
building with doors on four sides and shop and office 
space in the rear, about 354 ft long and with a clearance 
to the roof trusses of 45 ft, and with a volume of about 
6,000,000 cu ft. 

These hangars are heated by direct air heaters or fur 
naces of welded steel plate construction, fired with heavy 
No. 6 oil. Each of the heaters produces 3,260,000 Btu 
per hr; there are six heaters for the seaplane hangar 
and four for each of the six landplane hangars, or a 
total of 30 heaters with a combined capacity of 97,800,000 
Btu. Each of the furnaces or heaters has two suppl) 
air blowers and an induced draft fan on a common shaft 
’ Each furnace, with its fans 
and burners, is a separate unit electrically interlocked 
with the necessary controls and safety devices to the 


driven by a 25 hp motor. 


adjoining units. The number of furnaces in operation 
at any time is automatically controlled according to the 


load, 


\n acceptance test of the six seaplane hangar units 


Most of the information given here is from a paper by Samuel E. Stott 
Chief Engineer, Design Section, Works Progress Administration, which 
vas presented at the annual meeting of the American Society of Mechanical 
Engineers and published in Mechanical Engineering, February, 1940, PP 

110 Illustrations and test results on heaters courtesy Dravo Cort 
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Airport 
System 





For heating the seven hangars at New York's new 
municipal airport, a total of 30 oil fired direct air 
heaters are used, four each in the landplane hangars 
and six in the seaplane building. The heated air is 
distributed through underfloor ducts to continuous 
gratings in the floor just inside the doors, and to 
floor registers along the side walls. Office spaces 
at the airport are heated by steam systems and cooled 
in summer by unit conditioners supplied with chilled 


water from a centrally situated refrigeration plant 








showed an efficiency of 86.68 per cent, CO, in ey 
gases of 13.42 per cent, exhaust gas temperature 
389 F and cim of air heated per unit of 36,900 

\ir is distributed in the hangars through und 


masonry ducts to floor registers along the sic 


to a continuous grating about a foot wide in the fl 
just inside the large hangar doors The heated 

rises to form a curtain of warm air when the 

open Air is returned to the heaters through larg: 
grilles at floor level in the middle of the inside w 


he hangar. Heated air is distributed to the shop off 
through metal duct work 
he hangar spaces are heated 


ing shops and shop offices are heated to 65 and 70 f 


he system is designed to raise the temperature i é 
hangar spaces from zero to 55 F in 24 min, after the 
doors are closed. Since the hangar doors have cle 


Fig. 2 


Fan room or plenum chamber below the heaters 

















Fig. 3 
opening of 330 ft 
width and 42 ft 


height, quick restora 
tion of operating tem 
peratures 1s impor 
tant. 


The 


tration 


two adminis 


buildings are 





heated by conven 
tional two pipe, low 
pressure steam sys 
tems with vacuum re 
turn, under pneu 
matic control. Each 
building has its own 
low pressure steam 
plant, consisting 
two welded steel boil 
ers fired with No. 6 
Fig. 4—-Exterior of heater room, oil. In three of t 
showing openings through hangars, the lean-to 
which return air is drawn. buildings are used as 
The stack is for exhaust gases offices and are com 
pletely air condi 
tioned. These spaces are heated by low pressure steam, 
and for summer conditioning, 22 unit conditioners are 
used. ‘These units are supplied with chilled water from 


a central refrigerating plant containing four 50 ton 
“Freon” compressors, two water coolers, and four evap 
orative condensers. There is also a central refrigerating 
plant of 100 tons capacity serving non-office spaces that 
require air conditioning. 

The planning division of the WPA, and Syska & Hen 
nessy, consulting engineers, were responsible for the 
Delano & Aldrich were the ar- 


The airport has been named LaGuardia Field 


design of the airport. 
chitects 





New Plant Heated by Steam and Hot Water 


lhe heating for the Toledo Scale Co.’s new plant just 
Toledo, Ohio, 


an overhead steam unit heater system for the 


outside is divided into two 


separate 
systems 


factory portion, and a forced hot water radiator system 
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How the seaplane hangar is heated 


for the office 


section. 


Tl 


ic 


administration 


orice 


embodied in the main building as a self-containe 


Insulated and covered underground steam mains 


from the boiler house to the building, 
for 


nections are made 


100 


) Ib steam tor 


' 
I 


where direct 


OCceSssS 


Reducing valves supply 30 Ib steam for heating 


The main portion of the factory 1 


tion tv] e unit 


heaters. | 


irect 


horizontal 


s heated by pr 


suspel 


blower type unit heaters are situated at all large o1 


door openings. The projection type heaters, 
placed in the roof trusses, blow the air which is 
drawn through grille type radiators, directly dow: 
the floor in such manner and at such velocity as t 


an even distribution of he 


Each unit 


starter situated in a convenient position, wit 


and 
Che 


“hand” 


COVeT 


set for any desired temperature between 50 and 


Dy placing in the “hand” position, it is possible 


the units fo 


r ventilation 


heat 


is controlled | 


‘automatic” 


“automatic” 1 


yy a three 


pushbuttons in 


yosition controls 


purposes in the 


THOSITION 
| { 


_ 


’ 
the st 


ICT 


},] 


ummert 


Condensate is returned to a duplex pump and re 


whic] 


4 


( 


set in the machine room, which discharges these retur 


direct to the 


boiler plant. 


Radiators were required under the first floor wi 


ot the office section, 


used there would have been either an underground ret 


Main or a 


This being 


which 


undesirable, a forced hot 


meant that if 


water 


return under the radiators along the 


System 


selected; thus both the supply and return mains 


installed on the first floor ceiling and in this manner 


extra cost of underground returns and unsightliness 


returns along the wall were eliminated 


Cast iron radiators were used throughout with ¢ 


coils installed in the skylights above the one-story 


tion of the plant. 


The hot 
controlled by means of thermostatic valves on the 


water heat exchange 


lines, which control the temperature of the water in 


tion to the outside temperature ; 


that is, 


as 


The ¢ 


temperature rises, the water temperature from the 


ers is lowered to the temperature required 
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Properties of Mixtures of Air and Saturated Water Vapor 


All tabulated values 


ApSOLUT! 
Humupiry 


PounDs Gr 


o 
uo 
0 


0. 0001244 
0001316 
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Barometric Pressure 28 In. of Mercury 





ENTHALPY 


Hear ¢ 
Water 
l Vapor 
Bri 
h 
8 
1519 0 1297 
139 1374 
1480 1456 
1567 1542 
1658 16343 
17534 0 17278 
1856 1829 
1962 1934 
07S 047 
191 2162 
2316 0 2287 
2446 2416 
S81 550 
2726 2695 
2875 Js44 
was 0 3001 
3190 3167 
3374 $342 
3556 3522 
3746 $713 
3047 o 4914 
4159 4125 
4377 4343 
4606 4573 
4850 4818 
5100 0 5068 
5365 $443 
5643 5612 
593? $902 
6240 6201 
6552 0 6524 
6a79 ORS 
7230 205 
586 564 
7961 941 
R360 0 8443 
8769 Oo R755 
9198 0 9186 
9650 0 9642 
O12 1 o12 
Ooo 1 060 
itt 1 ii! 
164 1.165 
219 1.221 
277 1.280 
337 1 340 
399 1.403 
465 1 469 
532 1.538 
OO 1.610 
677 1 684 
755 1.763 
834 1 S844 
915 1 926 
004 ? O16 
094 > 107 
186 > ol 
283 2 200 
tR4 2? 402 
489 2.510 
597 2.619 
712 2.736 
828 2.855 
951 2 980 
O78 3 109 
208 ; 
346 ; 
487 ; 
633 ; 
786 ; 
e4s 3 995 
111 4.165 
278 4 338 
458 4.522 
642 4 711 
&32 4 905 
O31 5 109 
237 5 321 
449 5 538 
668 5 764 


ONTENT 
Arr 

VAPOR 

Mrxrurs 
Bri 
) 

+470 

@ 233 

& O74 

8 ay 

& 47 

5 *s 

9] 

. 

475 

4 

6 971 

6 718 

6 465 

6 211 


5 956 


bs Patt 
5 443 
5 186 
4 928 
4 669 


4; 4 
4 148 
+ RRO 
$623 
+ 358 


3 093 
> 2? 

» 559 
> 200 


, O20 


1 458 
1.475 
1 iM) 
0 92346 
0 6459 


4) oS 

0 OR46 
0 1986 
oO 484? 
18 


1 060 
1 351 
1 645 
1 941 
> 240 


> 540 
>’ B44 
+ 149 
+ 458 


a 
- 


419 
RB 135 
& SOO 
& 269 


AHR 


45 
46 


60 


ol 


63 


64 


65s 
06 
6 

Os 


69 


of Board of Consulting and Contributing Editors 


24 


m., 


95 


0 


m., 


26 


in 


and 


er 


-/ 


in 


ano Aim Conprriontnc, Marcu, 1940 


( 


were published in 


Ap 
H 


OOSS5 
OOS77S 
006008 
106745 
06491 


06749 
oo7o1s 
O07 285 
(nm SOY 
OOTRGI 
008 166 
OOR4&>? 
OORBO? 
ooo14d? 
OOO ARS 


OO9R4) 
01022 
O1060 
o109e9 


01140 


o11e? 
01225 
o1?71 
OL1s18 
O1465 


01416 
01466 
01819 
o1s74 


oO1640 


O16R89 
o1748 
Oil 
O1sTs 


oO194i 


O2009 


2 


O28) 1 
O2918 
oOs017 
O4118 
03224 


O4433 
03445 
03559 
03679 
03802 


O3928 
O4058 
04192 
O4442 
04475 


04621 
04773 
04930 
osoo) 


05259 


05429 
0560 

05790 
OS978 
06173 


06473 
O6OS78 
06792 
o7013 
07240 


o7473 
o7 716 
07965 
O8221 


OR8484 


opyrigh 


Tuly 


a? 
as 


aR 
os 


VV 
10? 
106 


140 
145 
150 
iss 
161 


166 


184 
191 


41 
49 


HH 


e4 
04 


5 


323 
334 
345 
356 
368 
380 
39) 


405 


432 


t, 1941 
August 


oo 


nm me 


6 


uv 


a oe ee ee se ee ee eee eee & - o . m 


z 


an 


, 


ra 


n 


n 


— a an 


by 


46 


oo 
0o3 
os 
OR 


11 


81 
a3 
RO 
x0 


o1 


9 
90 
o2 


TF 
43 
45 


48 
$1 


a 


n 


William 


September, 


0 89040 


i O82RG 
0 9654 
1 oO 
1 O43 
1 OR 
11 

1 it 
1 216 
1 2 

1 41 

| m4 
1 415 
1 469 
1 524 
1 58 

1 641 
1.702 
i 66 
1 831 


1 200 


1 969 


$ 960 
4 os 
4? 
4 380 


46 


413 
7? 657 
907 
B® 165 
& 434 


& 707 
a 09) 
o 284 
9 Sa&6 
9 896 


alt 


Goodman 
October. 


Nove 


in 


sai 


S80 


601 


044 
268? 
OHO) 
669 


2678 
268 

7696 
06 
2726 
736 


758 
770 


TD 
41 
44 


45 


49 
50 
<> 
54 


61 


v0 


Continues 


mber a 


03 
64 
31 


o3 


tuys 
H 
W . 
\ z 
] 
i ; 
¢ 
1 «71 
il ! 
11 
! ] 
" a4 
14 
14 8 
is 4 
1 
1 . 
1 is 
1 ~ 
18 44 
, 11 
1 a0 
; 
t 
4.41 
6 14 
0 
2 oOo 
1 
is 
“Mm MM 
Ss 4 
% 69 
: 
Th 
41 
‘3 
44 ba 
4° 
: x4 
1) 44 
Sif 
S453 
56 45 
Sa 21 
60 12 
62 11 
641 
66? 
oR 45 
0 71 
+o 
5 41 
xo 
ao 644 
as 0 
as a0 
RR O61 
91 48 
o4 44 
m next jf ue 
December ] 


; 
‘ 

; 
+1 
4? on 
43.15 
44 
i ‘4 
se 0 
J Hes 

i 
1 40 
] 
4 i 
; 
6 8 





14 
, 
Th 
“10 
a3 1 
| 
; ol 
11 
7 
10S Ot 
107 = 
10 
113 64 
1i¢ ‘ = 
119 80 
1 oo 
39 
185 








Properties of Mixtures of Air and Saturated Water Vapor—(Continued) 
Barometric Pressure 28 In. of Mercury 


All tabulated values (except temperatures and pressures) are quantities per pound of dry air in the mixture 





ABSOLUTE Vow ENTHALPY ABSOLUTE I 
Humupiry OLUME Heat ContTent Humupiry VoLumE Hear ( 
Temp | 4 Dry VoL_ume Hun- WATER Arr Temp Dry Votume Hum Water 
Dec | Pounns | Grains Aim | Increase ID 1061 Vapor Vapor Dec | Pounps | Grains Ar | INCREASE ID 1061 Vapors 
Fane | Cu | or Humip | Spr Bri Mixture Faure Cu | or Hump Spe Br 
Fr | Arr CIFIC Bri Fr Air | cfrie 
| Per Cent Heat Per Cent | Heat 
"D Ay r i w . 
2 ; $ 5 é 7 8 } ! 2 3 4 5 ¢ 7 8 
120 |0.08760 | 613.2 15.61 14.04 0.2794 92 94 97 56 126.36 160 |0. 32905 2306 6 16.69 52 60 0 3883 349 62 372 42 
121 09043 633.0 115.64) 14.48 2807 95 95 100 75 129.79 161 3418 2392 7 16.72 54.55 3938 362 66 386 45 
122 09331 | 653.2 \1s 67 14.95 2820 99 00 103 99 133.27 162 3547 1483 2 16.75 56 61 3996 376. 38 401 21 
123 09634 | 674.4 115.70 15.43 2834 102.21 107 40 136.92 163 3682 2577.5 16.77 $8 75 4057 390 67 416 59 
124 09944 696.1 - 72} + =15.93 2848; 105 SI 110.91 140 67 164 3824 676.9 16.80 61.02 4121; 405 74 432 81 
125 |0.1027 | 718.6 15 75} 16.44 0.2862 108 92 114.55 144.55 165 \0. 3973 2780.9 16.83 63 38 0.4188 421 50 449 ) 
126 1060 | 741.8 15.78 16.97 2877 112 43 118.28 148 52 166 4130 2890 9 16.85 65 88 4258 438 17 46 ‘ 
127 1094 765.9 115.80 17.52 2892 116 O08 122.17 152.65 167 4294 3005 7 16 88 6O8 48 4332 455 5 486 49 
128 1130 | 790.7 15.83 18.09 7908; 119 84 126.17 156 89 168 | 4468 $127 7 16.91 71.25 4411 474.0 506 41 
129 1166 816.3 |15 86) 18.68 2925; 123.72 130 Ww 161 26 169 4650 3255 0 16 93 74.14 4493 493.3 $?7 2 
130 (0.1205 843.3 1 83| 19.28 0. 2942 127 82 134.67 165 8&7 170 0 4843 3390 1 16. %6 77.21 0 4579 513 84 549 29 
131 1244 870.6 15.91) 19.90 2960 131 96 139 Of 170 52 171 5046 3532 2? 16.99 80.43 4671 S35 38 $7? 5s? 
142 1283 898 2 15.94) 20.55 2977 136.15 143 55 175.23 172 $262 3683 3 17 02 83 8&6 4768 558 20 $07 23 
133 | .1325 927 8 15.96 21.21 2996 140 62 148 33 180 25 173 $491 1844 0 17 04 R87 52 4871 582 64 623 49 
134 | 1369 958 2 15.99 21.90 3016 145 24 153 25 185 41 174 $734 4013 7 17 O7 91 3% 4980 608 3 6S1 De 
135 |\0.1413 989.3 16.02) 22.63 0 3036 149 95 158 28 190 68 175 }0 5989 419? 1 1 10 05 40 0 5005 635 40 680 44 
136 1460 1021.7 16 os} 23.36 30S 1 gs 163 51 196.15 176 6262 4383.5 1 1? 99 74 $218 664 41 i! ; 
13 1508 1055.4 16 07] 24.12 3079) 159.9 168 98 01 86 177 6554 4587 6 17.15 104.4 $349 695 35 aS ie 
138 1558 11090 .7 16 10) 24.92 3101 165 31 174 69 07 81 178 6864 4804 5 17.18 109.3 5489 2 23 a0 6 
139 1609 }1126 4 16 13) 25.74 3124 170 ; 180 48 213 84 179 7197 503 17 20 114 6 $639 63 5 218 
140 |0. 1662 1163.6 16.15 26.59 0.3148 176 37 186 51 220 11 180 0 7557 5289 6 1 23 120 3 0 5801 R801 76 a60 0? ; 
141 1717 1201.8 16.18 27.4 3173 182.16 192.71 226.55 181 7939 5557.5 17 26 126.4 5973 842 36 903 89 
142 1775 1242.7 16.21 28 38 3199 188 36 199 33 233 41 182 R355 5848 7 17.28 133.0 6160 886 50 951 
143 1834 1283.5 16.23 29.33 3225 194 55 205.95 240 27 183 8805 6163 17 31 140.1 6362 934.24 1003 
144 1895 1326.5 16.26 30.31 3253 201 06 212 92 247 48 184 9289 650) 6 17.34 147.8 6580 ORS 61 1058 
145 |0.1959 1371.2 16.29) 31.33 0.3282 207 84 220.20 255 00 185 |\0. 9817 6871.9 17.37 156.2 0 6818) 1041.6 1119 > 
146 2026 1418 3 16.31 32.39 3312} 214.97 227.84 262 88 186 |1.039 7270.2 17.39) 165.2 7074) 1102.0 1184.5 
147 2095 14606 5 16.34 33.48 3343 222.28 235.67 270.95 187 |1.101 7707 7 17.42 175.1 7355) 1168.3 1256.2 
148 2167 1516.6 16 37 34.63 3375 229 88 243.81 279.33 188 (1.171 8194 9 17.45 186.1 7668) 1242.1 1336.1 
149 2241 1568 4 16.40 35 R81 3408 237.73 252 22 287 98 189 1.24 8728 3 1 47 198 ? 8O11) 1323 0 1423.6 3 
150 |0.2319 1623.1 16.42 37.05 0.3443 246.01 261.11 297 11 190 (1.331 9318 4 17.50 211 6 0 8390) 1412 4 1520 2 1 fe 
151 2399 1679 4 16.45 38 34 3480 254 S54 270.26 306.50 191 (1.425 99 8 17.53 226.5 0 8814) 1512 3 1628 4 a 
152 2480 1736.1 16.48 39 66 3516 263.14 279 48 315.96 192 1.531 10.716 17.55 243.3 0 9289) 1624 2 1749 4 ' 
153 2570 1799.1 16.50 41.06 3557 272.70 289.74 326. 46 193 1.650 11.553 17.58 262 2 © 0827) 1751.1 1886 * 
154 2661 1862.6 16 53} 42.50 359) 282.32 300 07 337.03 194 (1.786 12.501 1 61 783 1 O44 1894 8 104)? 4 
155 |0. 2756 1929.3 16.56 44.02 0.3640 292 43 310 93 348.13 195 1.942 13.592 17.63 308 4 1.114 2060 1 2221.3 - 
156 2855 1908 4 16.58 45.59 3685 302 90 322. 20 359 64 196 |2.122 14.855 17.66 337.0 1.195 2251.5 2428 5 ; z 
157 2956 2069 2 16.61 47.22 3730 313.63 333.73 371 41 197 |2 334 16,340 17.69 370.6 1.290 2476 672.1 
158 3065 2145.6 16.64) 48 94 37790 328 21 346.17 384.09 198 |2. 586 18,102 17.72) 410.5 1.404 | 2743 2961 
159 $1 »224.1 16.66 50 72 1830 33 il 358 97 397 13 199 |2 823 19.762 17.74 448 1 1.510 2995 4 324 0 ; 
j 200 |3.263 >? aw 1 7 517 1 Os $461 +738 
{Concluded from p. 184] The control comprises a block of metal, an elect = 
the desired temperature in the offices (approximately heater, and a thermostat, in a small housing. Its 
72 F) “ ae Bi ee Tae BR ng | x 
‘é signed temperature is adjustable and can be vari £ 
he control system consists of an outdoor thermostat, suit the building. As the heat source of the building 
al aoor iting ‘rmosts oTvorized Valves, rel: Vs, Ppes. Ia . . 2 , — ‘ 
in indoor limiting thermostat, motorized al " the electric current to the control heater are opera 
switches, etc. The control device meters the necessary . ‘2 
, ; ne ~ simultaneously, both at the command of the thermos : 
amount of heat into the building to offset the heat losses Maes ; , “— 
' the correct amount of heat to the building to offs i 
caused by outside resultant temperatures. Resultant ‘3 
“p: heat losses can be metered. 
temperatures can be summed up as the composite of fac 
. : afac = : at , : - . d eT F a ‘re le arc °c alle LW 
tors that affect the rate of heat loss: outside temperature, \lbert Kahn, Inc., were the architects and engine 
. . . . . . . ‘ ‘ - Lo » © 7: , - . " . 
solar radiation, wind direction and wind velocity. and furnished the above information on this plant 
: : i se i ati g oces eam 
Uae themnere are mounted tx the. teueees The boiler house supplies heating and process stes 
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Headquarters, Atlanta, Ga. 
T. Tucker, 260 Peachtree 


ATLANTA: Organised, 1937. 
Meets, First Monday. President, ae 
St. N. W. Secretary, L. F. Kent, P. O. Box 1673. 


CINCINNATI: Organised, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday. President, H. E. Sprout, 1005 
American Bldg. Secretary, W. H. Junker, 6068 Dryden Ave. 


Headquarters, New Orleans, La. 
G. Burns, 


DELTA: Organized, 1939. 
President, G. E. May, 317 Baronne St. Secretary, F. 
317 Baronne St. 


GOLDEN GATE: Organized, 1937. Headquarters, San Fran- 
cisco, Calif. Meets, First Tuesday. President, G. M. Simonson, 
74 New Montgomery St. Secretary, J. A. Hmt, 245 Market St. 


ILLINOIS: Organized, 1906. Headquarters, Chicago, III. 
Meets, Second Monday. President, Tom Brown, 1805-27 N. 
Kostner Ave. Secretary, M. W. Bisuop, 228 N. La Salle St. 


IOWA - NEBRASKA: Organized, 1937. Headquarters, 
Omaha, Neb. Meets, Second Tuesday. President, T. R. Joun- 
son, Hubbell Bldg., Des Moines, Ia. Secretary, Perry La Rue, 
629-3rd St., Des Moines, Ia. 

KANSAS CITY: Organized, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday. President, A. D. Marston, 
1330 Baltimore. Secretary, HENry NotrTserc, Jr., 914 Campbell 
St. 


MANITOBA: Organised, 1935. Headquarters, Winnipeg, 
Man. Meets, Third Thursday. President, G. C. Davis, 307 
Power Bldg. Secretary, IVAN McDona tp, 501 Ryan Bldg. 


Organised, 1912. Headquarters, Bos- 
President, H. C. Moore, 


Secretary, 


MASSACHUSETTS: 
ton, Mass. Meets, Third Tuesday. 
Massachusetts Institute of Technology, Cambridge. 
C. M. F. Pererson, 77 Massachusetts Ave., Cambridge. 


MICHIGAN: Organised, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
W. C. RANDALL, 2250 E. Grand Blvd. Secretary, W. H. O1p, 
1761 Forest Ave., W. 


Organized, 1918. Headquarters, Minneapolis, 


President, F. C. 
Secretary, H. M. 


MINNESOTA: 
Minn. Meets, Second Monday in Month. 
WINTERER, 300 Broadway, St. Paul, Minn. 
Betts, 213 City Hall, Minneapolis, Minn. 


MONTREAL: Organised, 1936. Headquarters, Montreal, 
Que. Meets, Third Monday. President, C. W. Jounson, 630 
Dorchester St., W. Secretary, F. G. Phipps, 5431 Earnscliffe 
Ave. 


NEW YORK: Organised, 1911. Headquarters, New York, 
N. Y. Meets, Third Monday in month, President, O. O. Oaks, 
119 Oakridge Ave., Summit, N. J. Secretary, T. W. Reynotps, 
100 Pinecrest Dr., Hastings-on-Hudson, N. Y. 


CAROLINA: Organized, 1939. Headquarters, 
President, R. B. Rice, University of North 
Secretary, T. C. Cooke, 400 E. Pea- 


NORTH 
Durham, N. C. 
Carolina, Raleigh, N. C. 
body St., Durham, N. C. 
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NORTH TEXAS: Organised, 1938. Headquarters, D 
Tex. Meets, Second Monday in Month. President, L. S 
BERT, 1314 Liberty Bank Bldg. Secretary, T. H. Anspa 
702 Tower Petroleum Bldg. 


NORTHERN OHIO: Organized, 1916. Headquarters, ( 
land, O. Meets, Second Monday. President, H. E. Werzett, 
Carnegie Ave. Secretary, C. M. H. KaArrcuer, 3030 Euclid 


OKLAHOMA: Organised, 1935. Headquarters, Okla! 
City, Okla. Meets, Second Monday. President, A. A. H 
213 W. First St. Secretary, S. L. Rottanp, 321 N. Harvey 


ONTARIO: Organised, 1922. Headquarters, Toront 
Veets, First Monday in Month. President, H. D. Henion 
Davenport Rd. Secretary, H. R. Roru, 57 Bloor St., W. 


OREGON: Organised, 1939. Headquarters, Portland, 
Meets, Thursday atter First Tuesday. President, J]. D. Kr 
926 Failing Bldg. Secretary, C. E. Hernxet, 2221 North 
Broadway. 


PACIFIC NORTHWEST: Organized, 1928. Headau 
Seattle, Wash. Meets, Second Tuesday in Month. Pres 
R. O. Westey, 334 Boren Ave., N. Secretary, H. T. Grip 


324-1411 4th Ave. Bldg. 


PHILADELPHIA: Organised, 1916. Headquarters, P 
delphia, Pa. Meets, Second Thursday in Month. Pres 
R. F. Huncer, 220 South 16th St. Secretary, Evwin |! 
560 North 16th St. 

Headquarters, Pittsb 
President, F. C. M 


RocKWELL, ( 


PITTSBURGH: Organised, 1919. 
Pa. Meets, Second Monday in Month. 
InTOSH, 1238 Brighton Rd. Secretary, T. F. 
negie Inst. Tech, 

ST. LOUIS: Organised, 1918. Headquarters, St. Louis 
Veets, First Tuesday. President, R. J. TENKoNONY, 3650 
Blvd. Secretary, C. F. Boester, 101 E. Essex, Kirkwood 


~ 


SOUTH TEXAS: Organised, 1938. Headquarters, Houston 
Texas. Meets, Third Friday. President, C. A. McKin» 
1018 Rusk Bldg. Secretary, D. S. Cooper, 2615 Fannin St. 


SOUTHERN CALIFORNIA: Organized, 1930. Headquar! 
Los Angeles, Calif. Meets, Second Tuesday in Month. Presid 
J. F. Park, 1234 S. Grand. Secretary, E. P. Wetts, 2730 | 
Eleventh St. 


WASHINGTON, D. C.: Organised, 1935. Headquart 
Washington, D. C. Meets, Second Wednesday in Month. P) 
dent, T. H. Urpaut, 726 Jackson Pl., N. W. Secretary, P. H 
LouGHRAN, JR., 4513—49th St. 


Headquar 
Pres 


WESTERN MICHIGAN: Organized, 1931. 
Grand Rapids, Mich. Meets, Second Monday in Month. 
dent, B. F. McLoutn, 135 Gunson St., E. Lansing, Mich 
retary, C. H. PESTERFIELD, Mich. State College, E. Lansing, M' 


\ 


Headquar te? 
President 


Secret ) 


WESTERN NEW YORK: Organized, 1919. 
Buffalo, N. Y. Meets, Second Monday in Month. 
L. P. Saunpers, 507 Pine St., Lockport, N. Y. 
H. C. Scnarer, 45 Church St., Buffalo, N. Y. 


WISCONSIN: Organized, 1922. Headquarters, Milwauke 
Wis. Meets, Third Monday. President, H. C. Frentzer, 456 
N. Wildwood Ave. Secretary, W. A. Quweneet, 801 Marshal! 
Ave., South Milwaukee, Wis. 
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iminishing Effectiveness of Successive 
Thicknesses of Insulating Materials 


By Paul D. Close*, (MEMBER), Chicago, Ul. 


RACTICALLY everyone is familiar, conscious} 

or otherwise, with examples in everyday experi 

ence of the principle of diminishing return. In 
the automotive field, for example, it is generally known 
that the speed of an automobile or an airplane does not 
increase in proportion to the horsepower developed. Be 
cause of wind resistance and other factors, each addi 
tional horsepower developed will not increase the speed 
of a vehicle the same as the preceding horsepower. With 
the average passenger car, the horsepower and fuel re 
quired to increase the speed beyond say 50 or 60 mph 
increases very rapidly until a practical limit is reached 

So it is with thermal insulating materials. Heating 
engineers, of course, are familiar with the effect of di 
minishing return on the value of insulating materials. 
However, those who have not had occasion thoroughly 
to delve into the subject may not be aware of the magni 
tude or extent of the effect of this principle as applied to 
everyday heating and insulation problems. 

Diminishing return is the result of an approach toward 
some limit which is never reached except at infinity. 
In the case of insulating materials, the limit is a struc 
ture or barrier having a zero rate of heat loss which 
theoretically is attained by means of an infinite thickness 
of insulation, regardless of its efficiency. As this limit 
is approached, the effect of each successive increment of 
insulation thickness diminishes and finally reaches a 
point which may be regarded as the practical limit when 
considered from the standpoint of its effectiveness. This 
paper is intended solely to illustrate the diminishing ef 
fectiveness of successive thicknesses of insulating mate 
rials irrespective of economic' considerations which 
would necessarily involve heating and insulation costs, 
depreciation, and other variables entering into such 
problems. 

The diminishing effect of various thicknesses of in 
sulation applied to walls and roofs of various heat loss 
coefficients is shown in Fig. 1. The left hand vertical 
scale (ordinate) indicates the heat loss coefficients of 
the wall or roof, whereas the horizontal scale (abscissa) 
shows thicknesses of insulation up to 5 in. Curves are 
shown for walls or roofs having coefficients up to 0.80 
and the coefficients of these constructions with various 
thicknesses of insulation may be determined by noting 
the intersections of the curves with the insulation thick 
ness under consideration and referring to the left hand 
scale. For example, the coefficient of a 0.50 roof (with- 
out insulation) is 0.20 with 1 in. of insulation. The 
curves of Fig. 1 apply also to walls for similar conditions 
and the positions of several common walls and roofs are 
indicated on the left hand scale. 


Initial Thicknesses Most Effective 


[t is apparent from the curves that the initial thick- 

echnical Secretary, Insulation Board Institute 
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nesses of insulation are by far the most ettective in re 


s;ducing the rate of heat flow through the wall or ro 

and that from 1 in. to 2 in. of insulation will reduce 
the heat flow adequately in the majority of cases, d 
pending upon the initial coefficient. The curves become 
asymptotic or flatten out at from about 1 in. to 2 in. of 
insulation—about 1 in. for a 0.20 wall or roof to about 
2 in. for a 0.80 wall or roof. This ts not necessarily 


the economic thickness' nor does it mean that greatet 
thicknesses may not be warranted in certain cases, but 
it does mean that the most effective results are obtained 
by the first inch or two of imsulation 

Another interesting basis of comparison is the pet 


centage reduction in the rate of heat flow. Percentages 
for walls and roofs of various coefficients up to O.80 
and for thicknesses of insulation up to 4 in. are shown 
in Fig. 2 and Table 1 The percentages shown may be 


regarded as the percentages of heat or fuel 


+] 


saved, con 
sidering the wall or roof only, for the thicknesses 


insulation involved. 
Relative Values 


The relative values of various thicknesses of insulatiot 


are readily apparent from the curves of Fig. 2, o1 
Table 1 If the wall or roof coefficient is 0.30 (wit! 
out insulation), the first '4 in. of insulation will reduc: 
the heat loss through the wall or roof to the extent 
31.3 per cent, the second ¥% in. an additional 16.2 pet 
cent, the third ™% in. an additional 10.2 per cent, and 


the fourth 4% in. an additional 6.7 per cent 

The first 1 in. of insulation, which will reduce the heat 
loss through a 0.30 wall or roof 47.5 per cent, is more 
effective than the next 3 in. of insulation which re 
duce the rate of heat loss an additional 33.0 per cent 


This next 3 in. of insulation are only 69.5 per cent as 


rhe econon thickness is usually taken t e the t ness W “ 


roduce the minimum combined annual cost of insulation. based m thee 
oper annual fixed charges, and th innual st tf heat t throug the 
wall See, When Does Insulation Pay by Paul D. Clos (Heating, 
Pippy ind fer nditiont December, 1934 
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Fig. |1—Curves showing heat loss coefficients for various 
thicknesses of insulation 
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PERCENTAGE REDUCTION IN THE RATE OF HEAT FLOW (k-0.33) 


Fig. 2—Curves showing percentage reduction in the rate of 
heat flow plotted against wall or roof coefficient 


effective as the first 1 in. of insulation in this case. 
Because of the rapidly diminishing effect of each inch 
of insulation it would actually require nearly 20 in. of 
insulation in this case to double the effect of the first 
inch of insulation, or the first inch of insulation is 
equal insulating effect to the next 20 in. For walls 
or roofs of other coefficients, the actual ratios and per- 
centages are of course somewhat different, but the gen- 
eral principle is the same, i.e. that the first inch of insula- 
tion is by far the most effective or valuable and each 
additional inch is less and less effective or valuable 
from the standpoint of heat or fuel saving. 

The percentage reduction in the rate of heat flow 
through the wall or roof plotted against thickness of in- 
sulation, for various wall or roof coefficients is shown 
in Fig. 3. These curves are based on Table 1 except 
that the insulation thickness is extended to 10 in. An 
infinite thickness would be required to reduce the heat 
flow 100 per cent. 

The question may arise as to the net effect of mate- 
rials which replace others in the building construction, 
as for example, structural insulating board sheathing 
used in place of wood sheathing, and structural insulat- 
ing board lath used in place of wood lath. The net effect 
of insulating board sheathing 33-in. thick, used in place 
of wood sheathing is equivalent to a net thickness of 
slightly more than ™% in. of insulation.*. The value of 
¥4-in. insulating board lath used in place of wood lath 
is equivalent to slightly less than ™% in. of insulating 


Percentage Savings Due to Various Thicknesses of 
Insulation Royies to Wall or Roof* 


Table 1 


























InsuLATION THICKNESS (Incues) 
Co- ie San 
EFFI- 4 : 1 113 2 2% | 3 3% 4 
CIENT ra : 

PER CENT 

0.80 54.8 70.8 78.5 | 82.8 85.9 87.9 89.4 90.7 
0.70 51.6 68.0 76.1 80.9 84.1 86.4 88.1 89.5 
0.60 47.7 64.5 73.2 78.3 82.0 84.5 86.4 87.9 
0.50 43.2 60.4 69.4 75.2 79.1 82.0 84.1 85.84 
0.40 37 .§ 55.0 64.5 70.75 75.0 78.4 80.9 82.9 
0.30 31.3 47.5 57.7 64.4 69.4 73.2 76.1 78.4 
0.20 23.5 37.75 47.75 54.75 60.25 64.5 68 0 70.74 








* Conductivity k assumed to be 0.83. These percentages represent the 
reduction in the rate of heat flow and apply to the net wall or roof area 
insulated and not to the building as a ae. Figures are based on the 
insulation being added to the structure, and not replacing other materials 
or filling air space, 


Resistance of 25/32-in. inouiating board sheathing, 2.37; resistance of 
wood, 0.82; net resistance, 2.837 — 0.82 = 1.55 or the equivalent of slightly 
more than % in. of insulating board. 
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THICKNESS OF INSULATION, INCHES (k=0.33) 


Fig. 3—-Curves showing percentage reduction in the 
rate of heat flow plotted against insulation thickness 




















board. The combined net value [74% 

of the insulating board sheath- . 

ing and lath is slightly less than i ral 

l int where the %-in. insulat- 3 | 3 

ing board lath is used, and re 33 

slightly less than 114 in. (1.42 58 § 

in.) where the 1-in. lath is used 37138 

in combination with insulating YAS 

board sheathing. This 1 SESE 
114 in. of insulation are not) = "arr 
only the most valuable or ef- Fic. 4 — Chart 


fective, and accomplish con- showing dimin- 
siderably more than the next ome — 
several inches of insulation tion 

which may be installed, but they 

are also the least costly in most cases because ot! 
structural materials are replaced. This is especially tru 
of insulating board sheathing, which usually costs litth 
or no more than the wood sheathing replaced. 

In order to illustrate the net value of the insulati 
when used in place of other materials, consider the 
erage or composite frame wall with exterior finishes | 
siding, shingles, brick veneer and stucco. If %§-in. in 
sulating sheathing and '2-in. lath are used place oi 
wood sheathing and lath, the heat loss through the wal 
will be reduced 42.3 per cent. The next % in. would 
reduce the heat loss, or would save, an additional 1! 
per cent. Therefore, if insulating board sheathing a 
l-in. insulating board lath are used the saving in 
heat loss Grou the walls would be 53.3 per cent 
The next % in. of insulation would save 7.3 per cent 
the next 5.3 per cent, the next 4.0 per cent, the nex! 
3.4 per cent and the next 2.5 per cent, as shown in Fig 


Application of Data to Building 


Thus far the walls and roof have been considered in 
dividually rather than in their relation to the total heat 
losses of the building. The next question then is, how 
do those principles apply when the entire structure 1s 
under consideration ? 

In order to throw some light on this subject, an 
analysis was made of an actual American Colonial 
dence, Fig. 5 containing 7 rooms, 2% baths and a bast 





8Resistances of insulating board lath and plaster, 1.665; resistance 
wood lath and plaster, 0.40; net resistance 1.265. 

* 1.265 + 1.55 

8.03 

The average coefficient of an uninsulated frame wall is 0.27. If 25/32-in 
insulation board sheathing and %-in. lath are used in place of other 
materials, the average coefficient will be reduced to 0.154, based on 3 
conductivity of 0.83, or 42.2 per cent. 


= 0.93 in, 
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ment recreation room, located in Kenilworth, Ill. The 
walls are of brick veneer frame construction and the 
root consists of asphalt shingles on wood sheathing. The 
cubage is approximately 27,500 cu ft. 

The calculations were based on the methods and con- 
stants set forth in the ASHVE Gutpe. The inside and 
outside design temperatures were 70 F and minus 10 F 
respectively and the wind velocity was assumed to be 
The heat losses for the uninsulated building 


12.5 mph. 
2. The percentage 


are tabulated by rooms in Table 
losses are shown for the various surfaces and are 33.7 
per cent for walls, 20.6 per cent for the ceiling and roof, 
3.1 per cent for the floors, 28.6 per cent for the glass 


~-. 


and door losses and 14.0 per cent for the losses due to 
air leakage or infiltration. 

The total heat loss of 109,790 Btu for the uninsulated 
building can, of course, be reduced by the use of vari 
ous materials such as weatherstrips, storm windows and 
wall and roof insulation. The problem then is to deter 
mine what material or combination of materials will give 
the most satisfactory results from the standpoint of cost, 
balanced heat losses and avoidance of possible dangers, 
such as moisture troubles. It might be possible to use 
sav 20 in. of insulation in the walls and to neglect the 









roof or the windows or the air leakage. But this 20 
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in. of insulation would be very costly and would be only 
twice as effective approximately, because of diminishing 
of insulation. There would still 
be an excessive loss through the other members of 
Thus instead of using 20 in. of insulation 


return as about 1 in. 


4] 
{ 
i? 


structure. 


the walls, the results would be far more satistactory 


use approximately 1 or 2 in. of insulation at this loca 
tion and to apply the difference in the cost of the 20 i 
of insulation, or part of it, toward reducing the heat 


losses through the roof and glass areas 









































South and west elevations and floor plans of residence 


If weatherstrips are used, the infiltration losses will 
be reduced from 15,380 to 10,970, or 4,410 Btu pet 
hour, a saving of 4.2 per cent. (See Fig. 6.) Ii 
sash are used in combination with weatherstrips® on 
above-grade windows except the garage, the heat k 
will be reduced 17.900 Btu per hour, or 16.3 pe ce 

Structural insulating board used throughout will re 
duce the heat loss 31.1 per cent In this case, 
insulating board sheathing is used in place 
sheathing and in. insulating board lath and plast« 
is used in the walls and in the garage ceiling in place 
of metal lath and plaster; also 1-in. insulating lx 
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Journal &Y Section 
Table 3—Summary of Heat Losses for Building with 
Weatherstrips, Storm Sash and Insulation 


Table 2—Summary of Heat Losses for Uninsulated Building 
(No Insulation, Weatherstrips or Storm Windows) 























~ _ousalaanaiene 3 ~ 
Se 
cz Ceminc} _ Gass anv} Inriz- | Torat 
Room or Space &c | Wats AND FLoor Door TRA- |(Bru Per 
2 Roor (D=poor)| tron | Hovr) 
a3 
Re 
Bedroom 4...... 70 5,330 6,660 . 3,620 1,580 17,190 
Bedroom f...... 70 3,490 4,400 3,620 1,580 13,090 
Bedroom C..... 70 2,560 3,300 2.460 790 9,110 
Bedroom D.... 70 2,650 3,300 960a 1,810 790 9,510 
Bathroom / 70 670 1,510 1,270 790 4,240 
Bathroom 2..... 70 1,770 960 3100 810 660 4,510 
Living Room 70 5,980 4,520 1,750 13,530 
1,280a 
Dining Room 70 3.720 4,980 1,360 10,060 
Kitchen 70 2,150 . 1,630 1,180 5,960 
700a (D) 3000 
Lavette 70 1,840 P 810 830 5.420 
1,160a (D) 780 
Entrance Hall 70 870 2,490 | 640 880 4,880 
Garage 35 2,110 -1,180> 2,700 2,700 2,630 
-3,140a 1,2708|/(D) 3000 
(D)1,010 
Recreation Room 70 3,850 4,600 720 490 9,660 
“ee 36,990 | 22,620 3,420 31,380 | 15,380 | 109,790 
Percentages 33.7 20.6 3.1 28.6 14.0 | 100.0 











_® The heat losses into the garage from adjoining rooms are heat gains 
for the garage and are designated as minus (—) heat losses. For example, 
the floor heat losses of Bedroom D (960) and Bathroom 2 (810) represent 
a heat gain through the ceiling of the garage of 1270. As the quantities 
cancel they are shown in the same column (Floor) rather than in the floor 
column for Bedroom D and Bathroom 2, and the ceiling column for the 
DAS the garage temperature is assumed to be 35 F and the ground tem 
perature is 45 F there is a heat gain through the garage floor, or a heat 
loss of —1,180, 

lath and plaster in the second floor ceiling in place of 
metal lath and plaster, '2-in. insulating board on top of 
ceiling joists, l-in. insulating board in the recreation 
room floor and 1!4-in interior finish on the recreation 
room walls. If 1l-in. insulating board lath is used in 
the outside walls instead of 1%-in. there will be an addi- 
tional saving of 2.3 per cent, the total saving being 
33.4 per cent. The maximum saving due to the in- 
stallation of 35¢ in. of insulation in both the walls and 
the top floor ceiling is 37.7 per cent’? which is only 4.2 
per cent more than with structural insulating board. 
Thus, considering the building as a whole, the differ- 
ence is negligible due primarily to the law of dimin- 
ishing return and is by no means in proportion to the 
relative thicknesses of the materials. 

But insulating board in combination with storm sash 
and weatherstrips will reduce the heat loss in _ this 
case nearly 50 per cent, or 49.7 per cent, to be exact. 
Thus instead of installing the maximum possible thick- 
ness of insulation in the walls and roof ana neglect- 
ing the windows, and thereby endeavoring to reduce 
these losses to the practical minimum against the re- 
sistance of the law of diminishing return, more satis- 
factory results can be obtained by distributing the in- 
sulation. Using insulating board in combination with 
storm windows and weatherstrips results in a greater 
combined saving and provides a more balanced heat loss. 


Conclusions 


1. Because of diminishing return, the first increment of thick- 
ness of insulation is the most effective and each successive in- 
crement of thickness is less and less effective. 


‘This is based on a theoretical wall coefficient of 0.074 and a ceiling 
coefficient of 0.079. However, many engineers for practical reasons, use 
minimum coefficients of 0.10, even though the theoretical coefficients may 
be below this value. Therefore, the practical saving would be somewhat 
less, based on a coefficient of 0.10. 
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Heat Losses (Bru per Hovr) 





No Construction and WALLS 
INSULATION 
Walls. Brick Veneer, 


wood sheathing, studs,| 
metal lath and plaster 


Roof: asphalt shingles 36,990 


1 on wood sheathing 
ceiling, metal lath and 
plaster. No insulation 
weatherstrips or storm 
sash 


Same as 1, but with 


garage doors) 


3 |Sameas 2, but with storm 36,990 


sash 


Insulating board sheath 
ing ‘4 in. ins. bd. lath on 
walls and garage ceil- 

4 ing; 1 in. ins. bd. lath 
on 2nd fi. ceiling: 1 in 


ins. bd.underrecreation 20,430 


room ‘floor; 4% in. ins 
bd. on recreation room 
walls; storm sash and 
weatherstrips 


Same as 4 but with 1 in 


5 ins. bd. lath in walls 17,950 


instead of ‘4 in 


~- 


2 weatherstrips (Except 36,990 


i 


Cei- Guass |Inri- 

tnc | Fioor) anp | Tra- |Totats c; 
AND Door | Tion S 
Roor B 


22.620 3,420 31,380 15,380) 109.7900 


72.620 3,420 31.380 10,970 105,380 


22,620, 3,420 17,890 10,970 %1,.890 


8,010 400 17,890 10,970 5 Th 


8,010 400 17,890 10.970 S5.2% 


2. The rate of diminishing return, however, depends 


initial wall or roof coefficient and the point at which the « 


begins to flatten out or become asymptotic ranges from al 


in. of insulation for a 0.20 wall or roof to about 2 in. of 


sulation for a 0.80 wall or roof. 


3. Thus this range of thickness—1 in. to 2 


» 


in. Or an ay 


of 1% in.—may be regarded as the limit of maximum effect 


ness, beyond which the effective value of the insulation 


tremely limited. 


4. The first 1-in. of insulation added to a 0.30 wall or 


will reduce the heat loss through the wall or roof to the extent 


of 47.5 per cent for the conditions under consideration. The 


> 


3 in. will reduce the heat loss an additional 33.0 per 
Therefore, this next 3 in. are only 69.5 per cent as effectiv: 


first 1 in. of insulation. Because of the rapidly diminishing 


turn it would actually require 20 in. of insulation in this 


to produce the same results as the first 1 in. of insulation 


5. When wood sheathing and lath are replaced with 25 


insulating board sheathing 
and '%-in. insulating board 
lath, the heat loss through 
the wall is reduced 42.3 per 
cent. If 1-in. lath is used 
in place of %-in. there 
would be an additional sav- 
ing considering the walls 
only, of 11.0 per cent and 
the combined saving would 
be 53.3 per cent. The next 

in. of insulation would 
save 7.3 per cent, the next 
5.3 per cent, the next 4.0 
per cent, the next 3.4 per 
cent, the next 2.5 per cent. 
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6. Similar results were obtained when the law of diminis! 


return was applied to the total heat losses of a residence. Insu 


lating board used throughout showed a saving of 33.4 pet 


whereas the maximum saving obtained by the use of wall-thic! 
materials was only 4.2 per cent greater, or 3 
distributing the insulation over all wall, roof and glass surfaces 
using insulating board in combination with storm windows and 


~ 7 
4.f 


per cent 


weatherstrips, instead of concentrating the insulation in the w 
and roof areas, the total saving was increased to nearly 50 | 
cent, as compared to the uninsulated building. 
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aleulation of Coil Surface Areas for 


Air Cooling and Dehumidification 


By John McElgin* and D. C. Wiley,” * 


N recent years the problem of simultaneous cooling 

and dehumidification of air with cold surfaces has 

received the attention of a considerable number of 
experimenters. The results of these studies have been 
to evolve certain concepts and fundamental expressions 
that relate in an instantaneous manner the variables 
in this particular heat flow mechanism. Of these, the 
concept of surface temperature, Lewis’ straight line 
law, Merkel’s* derivation of the proper heat flow poten 
tial, and Goodman’s* derivation of the condition curve 
are outstanding and are widely accepted as basic in the 
industry. 

It is a major purpose of the authors to develop from 
this background a rational and convenient method of 
anticipating the area of fin and tube surface required to 
remove from air a specific total heat quantity in which 
both sensible and latent heat are transferred. Hereto 
fore, one of the difficulties in the application of funda 
mental expressions to accomplish this has resulted from 
the complex equations necessary to relate total heat 
and temperature at saturation over a wide range of tem 
perature. The method to be presented, by employing a 
straight line relation between these two quantities over 
a narrow range, arrives at a final expression in which 
the required area is determined directly as a function 
of the mean difference between the total heat of the 
air and total heat corresponding to saturation at surface 
temperature. Of further interest is the presentation of 
a surface temperature chart that permits a graphical 
solution for the condition at which dehumidification be- 
gins for that type of problem in which a portion of the 
surface is in a dry condition. 

Throughout the paper consideration is given only to 
the counterflow type of problem employing water as the 
cooling medium. It will be evident later that the method 
derived is also applicable to cases involving a constant 
temperature refrigerant and to parallel flow. 

In order to employ the essential concept of surface 
temperature, it is necessary to idealize fin and tube sur- 
face as shown in Fig. 1 to consist of a resistance to heat 
flow which is constant for a given surface. This permits 
he assumption that the temperature of the surface is 
constant at any point in a plane through the coil at right 
angles to the air flow. For a given water velocity the 
resistance to heat flow of the water film is also constant 


? 
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and the sum of the fin, tube and water film resistances 
may be expressed as a constant X. 

Between the air and the surface is a film of stagnat 
air offering resistance to heat flow. This resistance will 
be expressed in reciprocal form as 1/f, where f, is th 
airside coefficient of sensible heat transfer The valu 
of f, is assumed constant for a given air velocity 

The mathematical and experimental works previously 
mentioned have indicated that the droplets of water 
condensed from the air on the surface have little, if any, 


effect on either f, or R. In this paper it is assumed that 


surface moisture does not affect f, or K 
The transfer of heat from the warm moist air to the 
cold surface and thence through the fins and tubes to 


the cold water may best be analyzed by dividing th 


process into two distinct steps, (1) from the air to the 
wetted surface and (2) from the surface through the 
fins and tubes to the water. 

The total heat lost by the air in passing over an el 


ment of wetted area dAw is given by 


This equation which was originally derived by Mer 
kel,* combines sensible heat transfer due to temperaturs 
difference and latent heat transfer due to vapor pressuré 
difference into a single equation which states that th 
rate of simultaneous sensible and latent heat flow ce 
pends upon the difference between the total heat of the 
air flowing over the surface and the total heat corr 
sponding to saturation at the surface temperature 

The total heat transferred from the element of area 
dAw through the fins and tubes to the water is given by 


dH, { fs 
R 


in) d fee : (2) 


Where X is as defined above the coraposite resistance 
to heat flow imposed by the fins and tubes and the in 
ternal water film. 

Equating (1) and (2) and rearranging 


This is essentially the same form as originally derived 
by Goodman.® 
‘Loc. Cit. Note 2. 


®Loc. Cit. Note 3 
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Fig. 1—Idealization of fin 
and tube type surface 
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Surface temperature chart 
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Exaggerated scale of total heat 
vs, temperature 
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The value of s, the humid specific heat of air, may be 
taken as constant for the range of comfort cooling. For 
a given coil, air velocity and refrigerant velocity, f, and 
R are constant and thus C is a constant coil character- 
istic for given conditions. It should be noted that Equa- 
tion (3) refers to the wetted portion of the surface. 
(hrough the wetted portion, moisture is condensing on 
the surface from the air. Therefore, /, is the total heat 
at saturation at the surface temperature f,. 

The significance of Equation (3) is that for a par- 
ticular coil employing specific air and water quantities, 
the value of C will be fixed and hence the interdependent 
values of the total heat of the air h, the surface tempera- 
ture ¢, and the total heat h, corresponding to saturation 
at the surface temperature may be evaluated for any 
point in the passage of air through the coil. Note that 
ty, the temperature of the water at any point, is essen- 
tially a function of h, being related to it through the ratio 
of the air and water quantities. 

Direct calculation of t, and h, for specific values of / 
and te is not feasible and resort must be made to either 
a trial and error solution employing psychrometric tables 
or to a chart depicting the proper relationship between 
these values. 

Fig. 2 illustrates a surface temperature chart that per- 
mits a graphical solution of Equation (3). The scale 
at the left is plotted to even increments of total heat to 
which the corresponding wet-bulb temperatures have 
heen assigned. It may be regarded as the scale express 
ing h and h,. The right hand scale is plotted to even 
increments of temperature and represents ft, and tg. The 
differences (h-h,) and (t,-tp) are then represented by 
intervals on the respective total heat and temperature 
scales. 

As proved in Appendix 1, a line connecting the wet 
bulb temperature of the air on the left hand scale and 
the water or refrigerant temperature corresponding on 
the right hand scale will intersect the C line for the coil 
at the prevailing surface temperature as read from the 
slanting lines. This can best be illustrated by a specific 
example. 

Example 1: For a given surface fg = 10 R = 0.04 
Find (a) the value of C 
(b) the surface temperature fs when the 


refrigerant temperature fr = 54 F and 
the wet-bulb temperature ¢’ = 71 F 
Solution: (a) Using Equation (3) Let s = 0.245 
10 & 0.04 
C=———_- = 1.63 
0.245 


(b) Using the surface temperature chart in 
Fig. 2 spot the refrigerant temperature 
te = 54 F on the right hand scale and 
the air wet-bulb temperature #’ = 71 F 
on the left hand scale. Draw the line 
intersecting these two points. Where this 
line intersects the vertical line C = 1.63, 
(interpolate between 1.6 and 1.7) follow 
the slanting directrix lines to either the 
right hand or left hand scale and read the 
surface temperature by interpolation as 
63.4 F. 


In Example 1, the assumption is made that the dew 
point temperature of the air at the condition of 71 F wet- 
bulb is equal to or above the surface temperature 63.4 F ; 

herwise moisture will not be condensed on the surface 
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and neither Equation (3) nor Fig. 2 will truly repre 
sent the actual surface temperature. That a coil may 
readily operate to remove only sensible heat from the ait 
for a portion at the entering air side and both sensible 
and latent heat for the remainder is a matter of common 
experience. Dehumidification will take place in a coil 
only where the dew-point temperature is equal to o1 
above the surface temperature. 

For the present, discussion will be confined to means 
of calculating wetted surface areas only, whether this 
area represents a complete coil or only a portion thereol 
Later, consideration will be given the treatment of the 
problem involving dry surface in combination wit! 
wetted surface. 


Determination of the Wetted Surface Area Required 


Equation (1), as repeated, states that the potential tor 


the combined sensible and latent heat flow from the ai 
} 


, ' 
etTween the tota 


to the wetted surface is the difference 
heat of the air flowing over the surface and the total heat 
corresponding to saturation at the surface temperaturt 

f, 

dH, (h —hs) dAw 

f 
Since both fA and h, are variable this expression in th 
form shown is suitable only for the calculation of the 
differential area required to remove a differential quan 
tity of heat with the instant potential (/-h,). To int 
grate Equation (1) and therefore to sum up the area 
required to remove from the air a specific total heat 
quantity, it is first necessary to relate h, to / 
Restating Equation (3) 


Rearranging Equation (3) and differentiating 
Cdh + dtr Cdhs 4 dts +) 


The total heat given up by the air in flowing over the surface 
is at all points equal to the heat gained by the water for the 


interval considered. 





W dh W udirz 
Substituting Equation (5) in Equation (4) and rearranging 
Ws 
G th = Cdhsg + dts. ; 6 
We 


Equation (6) shows that any relation between A and hs has its 
origin in a relation between /s and fs, that is, a relation is first 
required that expresses total heat in terms of temperature at 
saturation for the range over which the surface temperature 
varies. 

It may be observed either from psychrometric tables 
or from the total heat temperature line itself that the 
exact relation between fh, and ¢, over a wide range is 
quite complex. The substitution of such a relationship 
in Equation (6) so complicates Equation 1 that complete 
integration is extremely difficult if not impossible. 

To arrive at an integrable form of Equation (1) it is, 
therefore, necessary to employ a relationship between 
h, and t, that may be accepted as true over a limited 
range. In Fig. 3, total heat is plotted against tempera 
ture at saturation for the range of surface temperatures 
normally encountered. For limited ranges on this line 
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i 


such as a to b or b to ¢, a linear relationship between 
h, and t, closely approximates the true values. The 
degree of accuracy with which the total heat values as 
given by the chord between the end points checks the 
actual values is affected by the range employed. For the 
present, no attempt will be made to define the extent of 
the acceptable range but attention will be directed toward 
solution of Equation (1) employing this linear relation. 


hs = m + nts for a limited range of ts...... (7) 
Differentiating dhe = Ndle 2... ...ccccccccises (8) 
Substituting (8) in (6) 
W, 
ee 
Wr 
dhs = — dh=Edh ..... Sckohanaeee 
1 
—+ GS 
n 


This provides the relationship between /: and h, neces- 
sary for integration of Equation (1). 

As shown in Appendix II Equation (1) may now be 
integrated to arrive at the final expression for the wetted 
surface area. 

Hrs 
Aw = ——————__ ............. ee (10) 
f, MHD 
Where Aw = wetted surface area required 
Hy = total heat in Btu per hour removed from the air 
in its passage through the coil 
> We (hy — he) 
h; is initial total heat of the air 
hz is final total heat of the air 
VHD = Log mean heat difference between the air and 
surface. 

61, — 95 
61 
2.3 logw —- 

6s 
6: — Larger total heat difference between the 


air and surface 
6; = Smaller total heat difference between the 
air and surface. 

Example 2: Find the area required to cool air from an enter- 
ing wet-bulb temperature of 70 F to a final wet-bulb temperature 
of 55 F using chilled water entering at 45 F and leaving at 55 F. 

The air velocity is 500 fpm standard air and the airside coeffi- 
cient f, is 9.7. The water velocity is 2 fps and the resistance 
of the water film and copper FR is 0.0378. 


9.7 X 0.0378 
Using Equation (3) 


Referring to the surface temperature chart as shown in Fig. 2 











ts: 63.0 F corresponding to ’; = 70F and tre: = 55 F 
tse = 49.6 F corresponding to : = 55 F and tri = 45 F 
h, = 33.51 hs, = 28.22 6, = 5.29 
hz = 23.04 hse = 19.97 6. = 3.07 
5.29 — 3.07 
MHD =—— —_— = 4.08 
5.29 
2.3 Logw— 
3.07 
From Equation (10) 
Hrs 
Ay=— - 
f, MHD 
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Hy = Ws (hi— hz) 
500 * 60 
= ———- (33.51 
13.35 
= 23,600 Btu per hour 
23,600 *& 0.245 
— = 145.5 sq ft wetted surfacx 
sq ft of fac 


23.04) 


Then Aw = 
9.7 K 4.08 


In the application of the foregoing to specific wet! 
surface problems there naturally arises the question 
the magnitude of the error involved in the calculation 
surface areas based on the assumed straight line re! 
tionship between /, and ¢, for a particular surface t 
perature range. This can best be answered by fi 
referring to Fig. 4, that represents the total heat t 
perature line and the assumed chord to an exaggerat 
scale. 

With air entering a coil at /, and leaving at /) 
corresponding wetted surface total heats will be /r 
li. respectively and the chord connecting /i,, and / 
represent the straight line assumption between these t 
end points. It is evident that the total heat as anticipat 
by the line will (except at the end points) exceed 
true total heat for a particular surface temperature by 
variable quantity e. The maximum value of e depet 
on the range over which the assumption is made 
approximately on the difference (/,,-/,.). Since 
chord lies above the true /, line, the true (/-/,) in Equ 
tion (1) is reduced by e. The comparative error int 
duced in the area required is not only a function of « 
depends also upon the potential (/-h,). Thus, if (/ 
is small then the deviation between the true and 
assumed value of /i, will bear an important relation 
the area while if (/-h,) is large the significance of 
deviation is reduced. 

It may be noted that if an intermediate true sur 
temperature /i,, corresponding to an air condition 
between fh, and ht, is established, then calculation of 1 


individual areas for the steps /1, to hy, and hy, to h, wil 


; 


greatly improve the accuracy. The final criterion 
any problem is to divide the surface temperature (a1 
air condition) range into a number of individual steps 
such that the total area representing the sum of the in 
vidual areas differs by a negligible quantity from 
total area obtained as a result of one less step. 

The number of individuai steps necessary to provid 
a degree of accuracy acceptable in engineering calcula 
tions is, as implied previously, dependent both upon t! 
range of surface temperatures subtended by the initia 
and final conditions and the mean heat difference fo 
these conditions. 

For surface temperatures between 40 F and 75 F 
single solution of Equation (10) will usually check withi: 
3 per cent of a pt int by point solution where the surfa: 
temperature range does not exceed 12 F and the mea 
heat difference corresponding to the initial and final co1 
ditions is greater than 3. Since the chord lies above t! 
true saturation line the error obtained is always of 
positive nature. A two step solution will provid 
approximately the same degree of accuracy for the sam: 
mean heat difference over twice the surface tempraturé 
range. These boundary conditions are necessar! 
approximate for it will be apparent that anticipation 0! 
the error involved in any problem essentially rests wit! 
a multi-point solution. 
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However, in the range of cooling and dehumidifying 
problems normally encountered in comfort air condi- 
tioning practice a single step solution for the narrower 
ranges and a two step solution for the wider ranges will 
prove sufficiently accurate. It only becomes necessary to 
employ more than a two step solution where the quan 
tity of surface involved is very large and the mean heat 
difference is of the order of 1% or less. 

Example 2 shows the procedure employed in a single 
step solution. 

The simplest approach to a two step solution is to 
divide the total heat to be removed in the wetted sur 
face portion of a coil into two equal parts and then 
to calculate the total area from the respective mean heat 
differences so established. Thus, if the total heat of the 
entering air is /, and the total heat of the leaving air is 
h,, an intermediate total heat h,, is selected such that 


(hy hu) = (ha hie) 


The corresponding surface total heats as determined from 
the surface temperature chart (Fig. 2) will be /A,.,, om 
and h,,. 
Then combining the expressions for the individual 
areas as given by Equation (10) 
Hrs 1 1 
Ay=Aw+4wu=- —i — + (11) 
2f. MHD, VHD, 
Note that 
Hr 
— — We, (hi — ha) = We (he he) 


9 
~ 


MHD, is determined by the conditions h,, Jim, h., and 
hem While MHD, is determined by Jim, /ty, Jism and h,,. 

Fig. 5 expressing logarithmic mean heat difference in 
terms of the larger and smaller differences simplifies the 
determination of this value. 

Example 3: Find the area required to cool air from an en- 
tering wet-bulb temperature of 78 F to a final wet-bulb tempera- 
ture of 55 F using chilled water entering at 45 F and leaving at 
60 F, 

The air velocity is 300 fpm of standard air and the correspond- 
ing air side coefficient f, = 6.48. 
The water velocity is 2 fps and the resistance of the water 
film and copper, R, is 0.0378 
6.48 * 0.0378 


Using Equation (3) C= —————— — 1 
0.245 
For a two step solution a point midway between /, and hy is 
assumed. Since A; = 40.64, Az = 23.04, Am = 31.84 and f'm 
corresponding is 67.9. 
45 + 60 
The corresponding water temperature frm -=s 525} 
9 
From the surface temperature chart, 
ts; = 68.4F corresponding to #4; = 78F and tm = 60F 
fsm = 58.9F corresponding to f’m = 67.9F and tram = 52.5 F 
fss = 48.6 F corresponding to 2 = 55 and fr, = 45F 
h, = 40.64 hs; = 32.24 4= 8&4 
hm = 31.84 hsm = 25.46 Gan = 6,38 
he = 23.04 hs: = 19.44 6 = 3.60 


Referring to Fig 5. MHD, between 8.40 and 6.38 is equal to 7.35 
and the MHD, between 6.38 and 3.60 is equal to 4.86. 
Hy per sq ft of face area is equal to 
60 
300 * — (40.64 — 23.04) = 23,800 Btu per hour 
13.35 





From Equation (11) 
23,800 « 0.245 f 1 1 154 sq ft of wetted 
4A,= — + —} = surface per square 
2X 6.48 7.35 4.86 foot face area. 
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Note: If the above example were solved using but one step, the 
WHD between the end points 4, 
5.66. Substituting this value in Equation (1) 

23,800 & 0.245 
Aw 159 sq ft per square foo 


8.40 and @ 50 would b 


6.48 & 5.66 
Or an error of + 3 per cent would have been made it on 


were used instead of two steps 


Graphical Determination of the Air and Refrigerant 
Conditions at the Point Where Dehumidi- 
fication Begins 


If the surface temperature at the pomt where the air 
enters a coil is higher than the entering air dew-poimt 
temperature, then for a portion of the coil only sensi 
heat is transferred. The equations for wetted surfac 
derived in this paper apply only to simultaneous sens 
ble and latent heat transfer. 


for sensible heat transfer do not apply for combined 


The well known equations 


cooling and dehumidification. As might be expected 
large errors must result if the presence of considerabl 
dry surface is neglected and the coil area computed as 
if all wetted or all dry. The relation between the enter 


ing air dew-point temperature and the entering 
temperature should, therefore, be observed early in the 
solution of a cooling coil problem. Ii dry surface exists 
the coil must be treated as if there were two coils in 
series ; one consisting of all dry surface and the other of 
all wetted surface. Such a condition is illusti 
Fig. 6. 

In order to calculate separately the dry and 
surface, it is necessary to determine the air and refrig 
erant conditions at the point where dehumidificatior 
begins. The surface temperature at this point is known, 
that is, it must be just equal to the entering air dew 
point temperature in order for dehumidification to just 
begin. The corresponding air and refrigerant condition 
may be determined graphically from the surface tempera 
ture chart and the psychrometric chart 

The heat lost by the air in flowing over any portion 
of a coil is equal to the heat gained by the water. Thus 
referring to the wetted portion of the coil in Fig. 6, 


We, (hy; he) We (tr; tro) 12 
tr, — tro W, 

and ——_}$ — ———— B (13 
hy me h, We 


For any given air and water quantities, B is a constant 

Equation (3) may be partially restated as follows: 
f,R 
— a ee PRS PS (14) 


s 
For a given coil, air velocity and water velocity, C is a constant 


Fig. 7 represents a skeleton surface temperature chart 
The only slanting directrix line shown is that of the 
surface temperature which is equal to the entering ai: 
dew-point temperature. The point P, on this directrix 
line is the intersection of the C line from Equation (14) 
From the point P, a line is drawn to ?¢’, the leaving ait 
wet-bulb temperature. The value of B from Equation 13 
is added to C and the point P, determined where the 
vertical line B + C intersects the line (P,, ¢t’.). The 
entering refrigerant temperature fg. is spotted on the 
right hand scale and a line drawn through P, to the left 
hand scale. This point is ?#’,, the air wet-bulb tempera 
ture at the point where dehumidification begins. From 
t’,, a line is drawn through P, to the right hand scale. 
This point is tr,, the refrigerant temperature at the point 
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Fig. 6 (left)—Diagram of 








? 
tr, " coil surface showing dry 
and wetted surfaces 
t 
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Fig. 7 (above) — Skeleton 
surface temperature chart 


DRY _ | ___ WETTED _ 
SURFACE SURFACE 


where dehumidification begins. When the air dew-point 

and wet-bulb temperatures are known, the corresponding 

dry-bulb temperature is read from a psychrometric chart. 
The proof of this graphical method is as follows: 


a — tro 
From Fig 7, — =o + € 2.43 Wivaxesens . (15) 
hs — hz 
a— tri 
ee * es Wo. ss Ar daly cealduaececuekes (16) 
hy — hz 
Equating (15) and (16) 
tri — tro 
- . = B 
hy, — hz 


This is Equation (13). 


Determination of Dry Surface Area 


The amount of dry surface required is determined by 
the familiar equation 


Hp 
=_ 2k ae ceraher, See Er 


ap — U MTD cesses 
Where Hp is the sensible heat lost by the air in flowing 
over the dry surface and may be calculated from the 
equation 

Hp = Wg (to— ts) sseteeke ... (18) 
and U is the over-all heat transfer coefficient in Btu per 
square foot air side area per hour per degree logarithmic 
mean temperature difference between the air and refrig- 
erant. The value of U is found from the equation 


1 
U= — ie SoS Bites elo uep age knw a cane 
1 
ge eae 
4 
The mean temperature difference is found by the equa- 
tion 
Dy — Ds 
MTD mA nn cece cece (20) 
Dt 
2.3 Logw 





8 
Where Dz is (te—tnre) or (t:—tn:) whichever is larger and 
Dg is (4: — tri) or (to— tee) whichever is smaller. 


Conclusions 


A surface temperature chart is presented which per- 
mits the direct determination of surface temperature 
from the air wet-bulb temperature, the refrigerant tem- 
perature and the coil characteristic. A method is pre- 
sented for the graphical determination on the surface 
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- Fig. 8 (left)—Basic sur 
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Fig. 9 (above)—Diagram 
of heat flow for wetted 
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temperature chart of the air and refrigerant conditi 
at the point where dehumidification begins. 

The logarithmic mean total heat difference is deriv: 
as the potential causing heat flow from warm moist 
to cold wetted surface. The relation between total hy 
at saturation and temperature is investigated. Equations 
are presented for computing the amount of surface 
quired to cool and dehumidify air to specified conditio1 
of total heat. 


Appendix I 
The Surface Temperature Chart 


Equation (3) is 
ts — tr 

-= ¢ 
h— he 

In Fig. 8, two parallel lines . 
increments respectively a to the inch and / to the in 
The A scale is marked as total heat and the B scak 
marked as dry-bulb temiperature. From the B scale, t! 
slanting directrix lines are drawn to the corresponding 
total heats at saturation on the A scale. 

If values of h, h,, t, and tg are spotted on the chart 
shown and connected by the lines (/, tg) and (¢,, 
two similar triangles will be formed intersecting at 
line C, and from the geometry of the chart 

a (ts — tr) X 
——- — = 

b (h— hs) Y 
Thus lines representing C may be drawn on the chart 
In the final form of the chart the total heat values ar 
omitted and only the wet-bulb temperatures are show! 


on the left hand scale. 


1 and B are divided int 


Appendix II 


H:xXS 
Derivation of 4+ =— 
fe x MHD 
From Equation (1) of the text: 
fe 
dH, W dh = — (h—hs) daAw.. 
AY 
From Equation (9) of the text: 
dhe — E dh........ 
Referring to Fig 9: 
Let 06 =A EET RE a ae ere eee eee ane 


ieee OP ae Ie Be ow vob cme edetesecsdccndressnes 
Substituting Equation (2) in Equation (4) and rearrang 
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dé 


ing dh 


— (3) 
1—E 
then from Equations (1) and (5) 
dé fe (A—EB) 
— =- - dAw.... (6) 
0 s W, 
Integrating between limits of @, and @ 
6, fe (1—E ) 
Loge - 7 ee : (7) 
6: Ss W, 
6,— 6 
Multiply both sides of Equation (7) by - 
a; 
Log. — 
0: 
(1 EB) Rng th 
0, — @: Ly (8) 
A, 
sW, Log. — 
0, 
Referring to Fig. (9) 
6, — 4, =fAh — Ahs (epaoneus . - . ... (9) 
and from Equation (2) Ads = EAA.... (10) 
Then from Equations (9) and (10) 
6, — 9, 
Ah = (11) 
l E 
Since Hy = W, Ah (12) 
é, 0 
H:ry—W, (13) 
i—E 
Substituting Equation (8) in Equation (13) 
te A, 4 
H, Aw , i. ene) 
5 A, 
Loge 
” 
A, 0. 
By definition MHD (15) 
A, 
l le 
6 
Then 
Hy fs 
Ae — (16) 
f_-x MHD 


It should be noted that three cases for this derivation exist 
Case 1 where 6, > 4 as shown 
Case 2 where 6, — @ MHD — a, 6, 
Case 3 where @, << @ The respective positions of @ 
and @, are reversed. 
To cover Cases 1 and 3 


A; As 
VHD - 
0, 
Log. - 
65 
where 
A Larger heat difference. 


A. Smaller heat difference. 
Symbols 


4 = Total square feet airside area, ie., the total external 


surface of the fins and tubes exposed to air flow 


lp Square feet dry airside surface. 

iw = Square feet wetted airside surface on which moisture is 
condensing. 

f Sensible heat transfer coefficient through air film in Btu 
per hour per degree Fahrenheit per square foot airside 
surface. 

ie = Total weight of air, pounds per hour. 

I» = Total weight of refrigerant, pounds per hour. 

H» = Sensible heat lost by total weight of air flowing over dry 
surface, Btu per hour. 


Total heat lost by total weight of air flowing over wetted 
surface, Btu per hour. 

= Total heat content of air vapor mixture per pound of dry 
air. Btu values are from Goodenough’s tables and include 
the sensible heat of the air plus the heat of vaporization 
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and the heat of superheat of the water vapor. Wet-bull 


temperature is taken as the sole index of total heat 


X) Humid specific heat of air vapor mixture, Btu per 
ot dry air per degree Fahrenheit. 

t Dry-bulb temperature, degrees Fahrenheit 

t’ Wet-bulb temperature, degrees Fahrenheit 

oo Dew-point temperature, degrees Fahrenheit 

R Resistance to heat flow through fins, tubes and refrigerant 
film per square foot airside 

U Over-all sensible heat transfer coefficient. Btu per | 
per square foot airside per degree between air and ré 
irigerant 

Subscripts 

Refers to the initial condition of air or refrigerant an 
the condition of the surface where the air enters 

, Refers to the condition of air, surface and refrigerant at 
the point where dehumidification begins. 
Refers to the final condition of air or refrigerant and 
the condition of the surface where the air leaves. 
Refers to the refrigerant 

8 - Refers to the surface. 


Refers to the air 





Miles of Housing —or Fortifications 


More than a quarter of a billion dollars are being put into 
circulation through building trades materials industries by the 
present slum-clearance and low-rent housing program ol the 
United States Housing Authority These materials, wl ar 
itemized in an analysis issued by the USHA are the pr 
more than a score of American industries 

Thousands of tons of steel, iron, other metals and alloys 
bricks, cement and stone, and millions of feet of lumber 


included in these estimates, together with huge purchas« 


concrete products, electrical materials, fixtures and machin 

heating and ventilating equipment and materials, flooring, roofing 
and movable dwelling equipment The estimated total cost of 
construction materials for the entire program of 160,000 dwel 
ing units is $280,000,000. This total cost approximates the re 
spective expenditures of France and Germany in construct 

their famed Maginot and Siegfried Lines and the materials ar: 


much the same in kinds and quantities 
The Maginot Line in France is about 125 miles long a 


s estimated cost was approximately $2,000,000 per mil \ 


t 
data are available concerning the Siegfried Line in Germar 
but the cost of construction is estimated at somewhat mors 
than that of the Maginot Line Materials used to construct 
these miles of steel and concrete forts and trenches, ar 
of their equipment other than armament, were the same as art 
being used in the USHA program to build safe and sanitary 
homes for low-income American families 

Commenting on the economic benefits of the large use of t 
products of American industries, it has been stated that millions 
1f dollars have been injected into the bloodstream of Americar 
business flow through virtually every artery of commercial and 
professional, as well as industrial enterprise in our country 

The wages paid to the workers in the more than a score of 
industries, from which these construction materials are being 
purchased, for example, stimulate local business in the hundreds 
of communities in which the mills and other plants are located 
[hese millions of dollars going into pay envelopes are translated 
into more sales for local shops, garages and theaters and fees 
for doctors, dentists and other professional practitioners 

The present USHA slum-clearance and low-rent housing pro 
gram provides for construction in 168 communities of 160,000 
safe and sanitary homes to rehouse that number of low-income 
families, or about 640,000 persons, now living in sub-standard 
structures and squalid environment 

More than 40 per cent of this construction now is under way 
and about 21 per cent will be completed by June 1940 
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nalysis of the Factors Affecting 
Duct Friction 


By J. B. Schmieler*, F. C. Houghten** (MEMBERS), and H. T, Olson*** 
Pittsburgh, Pa. 


HE results of a study of frictional resistance to 

the flow of air in ducts were presented at the 45th 

Annual Meeting of the Society in January, 1939. 
[his paper’ contained air flow-friction data applying to 
straight round ducts with and without joints as found 
under experimental conditions. Since the publication of 
these findings the Laboratory has been interested in a 
mathematical analysis of the, friction flow relationships, 
with a view of developing mathematical formulae which 
may be used in satisfactorily expanding the test data 
from a few sizes of ducts to a wide range of duct sizes 
and flow conditions. This analysis, based upon a modi- 
fied form of the Fanning equation and the friction factor 

Reynolds Number relationships for ducts with no 
joints and ducts with 40 joints per 100 ft length of run, 
is presented herein. 

The loss of pressure due to the frictional resistance 
to flow of fluids in pipes and ducts is often expressed 
by the Fanning formula as: 

(LV? 
a= - masons Ce wcecdsievecesseeese (1) 
29D 
where H = pressure loss in feet of the fluid 
f = friction factor 
L = length of duct in feet 
V = velocity in feet per second 

"Research Eneineer, ASHVE Research Laboratory 

**Director, ASHVE Research Laboratory. 

***Research Engineer, ASHVE Research Laboratory. 

‘ASHVE Researcu Report No. 1105—Frictional Resistance to the Flow 
of Air in Straight Ducts, by F. ¢ Houghten, J. B. Schmieler, J. A 
Zalovcik and N. Ivanovic. (ASHVE Transactions, Vol. 45, 1939.) 


Presented at the 46th Annual Meeting of the AmerICcAN SocIery 
oF HEATING AND VENTILATING EnGrIneerS, Cleveland, Ohio, January, 1940 
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g = acceleration due to gravity 


D = diameter of duct in feet 


In this formula the friction factor, f is expressed 
terms of the Reynolds Number and for ducts or pi 
of given characteristics as regards to material 
smoothness of construction this factor has generally beet 
assumed to be constant, regardless of size. An averag 
value of 0.0149 taken from the test results for the fricti 
factor in the earlier Laboratory report* led to the deve 
opment of the following formula: 


0.765 fL. (V /4000)'™ 
H Z 


D 


where the different symbols, except for 7 which 1s give 
in inches of water and for /’ which is expressed in f 
per minute, have the same significance as indicated 
the Fanning formula previously stated. For ducts wit 
40 joints per 100 ft length of run the average val 
of the friction factor as taken from the test data was 
0.0192, giving the following : 
0.75fL (V/4000)*™" 
H - 
Dp 
Equations (2) and (3), resulting from a ready 

alysis of the Laboratory’s data as presented in the earli 
report, offer an opportunity for an extended analysis 
as regards the numerical value of the velocity exponent 


“Loc. Cit. Note 1. 
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eee 


= ih Fr ati 


‘ 


hs oe 


ind to a greater extent as regards the evaluation of the 


riction factor f. 
The velocity exponent 1.84 was taken as the numer 


ical average of the observed values for a large number 


tests. 


tatistical treatment, wherein the results of a number 
of tests on round, shop-made ducts without joints were 
plotted on log-log paper, and the velocity exponents in 


the equations showing variation of pressure drop with 
velocity were measured and found to be as follows: 


4-1n. RounD 8-1n. ROUND 24-1n. Rounpb 

1.75 1.92 1 64 
1.85 1.90 1 83 
1 81 1 88 1.89 
1.68 1 8] 1.80 

1 87 1.81 

1 91 | 

1 86 

1.87 

1.79 

1 SO 

1.80 

1.87 


These exponents were found to have the average value 
of 1.826 and when treated statistically the standard 
deviation # was found to be 0.0698, indicating that the 
most probable value for the average velocity exponent 
is 1.826 + 0.027. This means that 9 groups out of 10, 
each containing approximately the same number of ob 
servations as this group, will yield an average value of 
the velocity exponent within the limits given. Although 
some authorities have used an exponent of 2.0, it can 
be seen that the test results never gave a value above 
1.92. Most recent investigators show a fractional veloc 
ity exponent for ducts of roughness comparable to sheet 
metal. Noteworthy among these is the work of Kem- 
ler* in which are found data by numerous experimenters 
throughout the country on resistance to flow of various 
fluids through many types of pipes and ducts. In nearly 
all cases, the velocity exponent was lower than 2.0 
Kemler’s work shows velocity exponents by various in 
vestigators for galvanized ducts of 1.67, 1.77, 1.82, 1.83, 


L.85, and 1.89. The 1938 edition of Fan Engineering 


gives 1.82 for smooth, straight galvanized ducts and 
pipes. THe 


clean steel and wrought iron 


These values have since been subjected to a 





] 1 1 shicet 


for this lies in the fact that the roughness ol ‘ 


metal is more or less constant rather than proportional 
to the duct size. Also, it will be seen that the shape ot 
the curves makes it impossible to use a single value ol 
in equation (1) for calculating pressure drops, even | 
a single size of duct of any particular design, but that 
this value must be some function of the Reynolds Num 
ber. This suggests the possibility of expressing f as some 
function of the Reynolds Number and duct size, o1 
some function of the two expressions 

The friction factor—Reynolds Number relationship 


commonly expressed as 


f rf C4 
| i 
ra her 
} Iriction tactor 
( - a constant 
A i constant 
i exponent value t be determined 
Re Reynolds Number (dimensionl 
ZA hie re 
lp J 
A , 
D diameter of duct in teet 
ve ’ y i icet eT ( l 
p = density of fluid in pounds per cubic 1 
rm absolute viscosity in pounds pet t 
ub 
F kinematic viscosity 
p 
For straight run of duct with no joimts the follow 


mpirical friction formula was found to apply 


curves for all sizes in Fig. 1: 


AK A 
; p 
auvecre 
kK a constant 
u absolute viscosity in pounds pet t st 


D diameter of duct in teet 
velocity In feet per se 
p density in pounds per cubs 


viscosity ¢ x pone nt 





ASHVE Guipe for the past number of years 
has shown a value of 1.86 for the exponent. 
hese disagreements may be due to variations 
In the test set-up, phy sical differences in the 0221 
material used, method of analysis, nature of 


turbulent flow, and other factors. 


2 
@ 


rig. 1 shows the relation between the fric 
tion factor and the Reynolds Number for the 
three sizes of round ducts studied at the Lab- 
oratory and presented in the earlier paper.‘ 


O14 


FRICTION FACTOR 





\s pointed out therein it is seen that rather 
than being independent of duct size definite " 
Fig. | 


curves result for each duct size. The reason 
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Relation between the friction factor and Reynolds Number for round 
ducts tested without joints and with 40 joints per 100 ft length of run. 


Curves for data published by Kemler® and Bachmeteff® are included 


Study of Data on the Flow of Fluids in Pipes, by E. Kemler. (ASME 
sactions, Hyd., Vol. 55, 1933). 
Cit. Note 1. 
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Loc. Cit. Note 3 
®*The Reynolds Number, by B. A. Bachr 
October, 1936) 


ietett Mechanical nginec? 7 
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*= diameter exponent 
¥= velocity exponent 
*= density exponent 


By maintaining all factors constant in Equation (5) and 
varying velocity, density, and viscosity separately and 
then plotting the values of f against velocity, density, 
and viscosity, respectively, the exponents, ™ * and * were 
each found to be equal to approximately 0.17. 

The value of * the diameter exponent, may be 
obtained through the substitution of two sets of values 
in the following equation, based upon Equation (5), and 
the substitution therein of the values found for ™ * and *: 

Ku*™ K,’ 17 
fs —_— —- — 
DE yest gat ps yet 





aa 


Substituting the following values for an 8-in. duct where 
V = 800 feet per minute 
vy = (kinematic viscosity at standard conditions) 
16.27 X 10 ~ 
and f = 0.0165 (test data) 


Kquation (6) becomes 
K (16.27 « 10~*)° 
0.0165 — — uF celts 
6.667* (800/60)°" 


Solving for K 
0.0165 (0.667)* (800/60)° 
K - . - os (8) 


(16.27 X 10°)°*™" 


Substituting the following values for a 24-in. duct where 


D=z2 ft 
V = 800 ft per minute 
y = 16.27 «K 10° 

and f = 0.0135 (test data) 


Equation (6) becomes 
K (16.27 X 10°) 
0.0135 eee (9) 
2* (800/60)"" 


0.17 


and substituting K of Equations (8) in (9) we have 


0.0165 (0.667)* (800/60)°™" (16.27 « 107°)° 
0.0135 —§ - e . are SD a Pai ae 
(16.27 X 10°)°™ 2* (800/60)°"" 


which reduces to 
0.0135 — 0.0165 (0.333)* 


log 0.817 — 0.098 


'= — --— = 6.23 


log 0.333 


— 0.448 


Using this value of * in solving for K in Equation (8) 
0.0165 (0.667)°™ (800/60)*" 
A = = 0.103 .. (11) 


(16.27 * 10°)°*™" 


and the complete friction factor equation may then be 
expressed as 


0.103 wu" 


D* 22 "0,17 p 17 
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Table 1—Relation Between Calculated Friction Factor and T, 
Friction Factor for Straight Run of Duct With and Without Joi, 


















































Fricrion Facror | : 
nial Per Cent 
Test CALCULATED DirFerenct 
VeLociTy oth St ee ee ie" See Soe j : 
Fr/Mux A B A B A 
4-1N Ror ND 
800 0.01915 0.0262 0.0193 0.0269 0.78 
1600 0.01702 0.0235 0.01718 0.0240 0.94 2 
2800 0.01564 0.0218 0.01565 0.0218 0.06 0 
8-1n. Rounp 
800 0.0165 0.0215 0.01654 0.0218 0.24 14 
1600 0.0146 0.0193 0.0147 0.0194 0.80 0 
2800 0.0134 0.0178 0.0134 0.0176 0.00 1.1 
24-1n. Rounp 
800 0.0135 0.0165 0.0130 0.0165 | —4.80 
1600 0.01188 0.0144 0.01160 0.0140 2.14 e 
2800 0.01041 0.0125 0.01052 0.0128 1.05 <a 











(A) For duct with no joints. 
(B) For duct with 40 joints per 100 ft. 


To check the accuracy of this equation the calculat 
results are compared with test results in Table 1. I: 
this it can be seen that the calculated results check 
test data fairly well for the three sizes of ducts at 
given velocities. The maximum variation occurs fo1 
24-in. round duct at a velocity of 800 fpm, where 
variation is 4.8 per cent. This variation is not lar; 
considering the chances for error in measurements 
the low velocity. At higher velocities the calculat 
results check the test data very closely. 

Hence, it would appear that a single equation wou! 
satisfactorily express the friction factor relationship 
the three sizes of ducts listed, and for intermediate sizes 
with an accuracy of at least 5 per cent. 

A friction loss formula, which excludes the Reynol 
Number and the friction factor entirely, may be devel 
oped by substituting the value of the friction factor 
Equation (12), in the Fanning Equation (1). Changing 
H to inches of water and IV’ to feet per minute, Equat 
(1) becomes 


‘L(V 


1000)" S 
D 


ay here 


(10) density of air at test conditions 


density of air at standard conditions 
Substituting Equation (12) for f in Equation (13) 
friction loss formula becomes 

0.103 uw’ L (V/4000)? S$ 


H 
D 22 ] 0.17 p 17 dD 
0.103 uw" LV? (1/4000)'™ (1/4000)°" S 
Dp? po p' iw 7) 
Changing V°"" from feet per second to feet p 


minute, and substituting S~-p std. for p and collectin: 
terms, the equation becomes: 

2.01 (0.103) (0.244) vw" L(V 

H = —— 


1.33 ~~ & 


4000 ) » 


Dp = std.* i? 
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100 ft, 


For air at standard conditions and L 
equation reduces to: 


1.143 (//4000)*" 


H cose — (16) 
«een 


It should be emphasized that the above equations apply 
only to straight, round sheet metal ducts with no joints. 

In Table 2 there are included a number of calculated 
yalues as well as test data values for the 4-in., 8-in. and 
24-in. duct sizes which show the degree of application. 
Column B for each of the three sizes of duct gives the 
calculated pressure loss using the new formula, for the 
velocity given in Column A. Column C shows the pres- 
sure loss determined by the new formula in per cent of 
the average test data. It will be noted that for the three 
sizes of duct the average of the calculated results is 100.4 
and 100.1 per cent for the first two cases and 98.5 per 
cent for the 24-in. duct size, with maximum variations 
of 1.7, 2.6, and 3.9 per cent, respectively. This is cer- 
tainly a very satisfactory agreement between theoretically 
and experimentally determined values when the range 
of velocities and duct sizes are considered. Column D 
shows the pressure loss calculated by the old Laboratory 
formula in per cent of average test data. It will be noted 
that the average of the calculated values, 102.9, 100, and 
94.9 per cent for the three sizes, is given. Columns G 
and / show variation in pressure loss for curves giving 
high and low values in per cent of the average test data. 
It should be emphasized that these variations represent 
extreme conditions and that few tests gave this high 
variation. It should also be noted that these variations 
may result from a wide range of factors, including errors 
in making physical observations, the accuracy of the 
instruments used, leaks in long rubber tubing connec- 
tions from the static pressure taps to the manometers, 
air leakage from the ducts in which measurements were 
made, and the many possible variations in the construc 
tion of the duct itself and its erection. In the 8-in. duct 
study undoubtedly much of the variation is due to the 
many different duct set-ups used; that is, different tests 
in a series included duct which had been assembled and 
dismantled a number of times, including all the attendant 
misuse. In all such assembling and dismantling due 
care was taken to-avoid misuse of the duct, but never 
theless some misuse must be assumed to have occurred. 
Considering all these factors, it is obvious that the 
agreement between the experimental and theoretical data 
is much better than could be hoped for in the case of 
practical duct installations as designed and erected 
throughout the country under the same set of specifica- 
tions. In other words, individual workmanship, choice 
ot materials, and erecting characteristics will probably 
account for greater variations than are included in the 
results of this study. In the last three columns, J, K, 
and L, for the 4-in. and 8-in. round ducts, are shown 
some comparisons between factory-made duct and the 
average shop-made duct values. This shows a maximum 
variation in pressure loss of 4.6 per cent for the 8-in. 
round duct and 13.8 per cent (excluding 400 fpm 
velocity) for the 4-in. round duct. 

For straight round duct with 40 joints per 100 ft 
length of run the method of developing a friction loss 
tormula was similar to that used for the duct with no 
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the Table 2 





-Relation Between Pressure Drop in Inches of Water Per 
100 Ft and Velocity for Straight Run of Duets—No Joints 


Sor Mape Dux } any M 











| | | 
| 1S 5 | | | = 
“~ ~ . ~ 
| xs | a | 3 | . B ie a. ts 
on) | = 5 he ra ‘a A. ~ |= S 
. | Be lmel ea - : we, 3 = . 
E | Ss] esiass| & | 2] 2 | 28] 22 | 
Ss >a Ac) | Si - | > . > Te’ > - 
> | Yes | ~ hog 7) = »~ | ‘ ~ | J 
— a - a “= & = ~~ = ™ + 
ae » 0 a <<] > - ~ a . 
> ~ Z. Jem Ie] =< — ce | — Ss a <2. 
| 
4-1n. Rounp I upes 4] i] | 
meatal = 
] l 
400 |0.0655/ 100 7] 101 10.065 |0.070 197 .6|0.060 > 4 13 
800 |0.234 | 101 103.7}0.230 |0.240 | 104.3/0.218 94 i! 
1200 |0 490 | 101 2) 102.7)0.485 |0 485 100.0/0.485 100.0 > 1i1.¢ 
1600 }0.820 | 100.0] 103.6/0.820 |o 840 | 102.4,0.820 | 100.0 < 111 
2000 |1.235 | 99.6] 103.1]1.24 [1.265 102.1/|1.24 100 = | 108 
2400 {1 35 100 31 103.311.73 {1.768 102 111.73 100 0 10 
27800 {2.30 100.0) 103 012.30 |? 3 |} 102.5 Th 100 .{ > 104 
3200 12.93 | 99.6! 102.6]2.94 $02 | 102.5'2.94 100.0 100 
Avg 100.4) 102.9) | 102.9 | 98.4 111 
| | 
I R | Inct 127 ! 
| | | ’ j 
400 }0 02 102 6 99 710 027 \0.02 100.010 0 100 4 100 ] 
800 10.100 101.0) 100 5'0.099 j0 1i4 115.2)0.085 ) 5 100 ¢ 10 
1200 |0.20 100. 3! 19 310.208 10.232 111.5)0.168 0 8) 100 101 i 
1600 }0.350 99 100 2'0.351 10.391 | 111.3)0.281 s( 101 if if 
2000 10 525 8 8) 100. 31/0533 10.590 110.810 442 i. 1 100 4) 101 1 
2400 10.740 ” ¢ 9 610.743 |0.830 | 111.710.64 86.8!) 10 1 Oo] 10 
2800 10.980 9 S| 100.5'0.985 11.11 | 112.810.873 | 88.6) 100.4] 103.6) 106 
$200 11.255 99.6) 100.1)1.260 I 42 il 511.43 10 1¢ 1} 104. ¢ 
/ 
Ave 100.1 100 0 110 a8 100 1 ! 104 
24 R ] I 
800 [0 0261} 96 93.010 .027 lo 02 5| 101 ».029 i‘ 
1200 |0.054 |} 96.1 91.510.057 10.05 100. Oo; 101 
1600 }0 Oov1s 06.4 93 010.095 10 oo 102 010.004 
2000 10.138 | 98.5 95 .1)0.140 |0.143 102 .0)0.134 
2400 10 193 ” 0 95 .4/0.195 |0.20 10 182 
2800 10.256 100.3 97.310.25 0.270 105.810 237 | 
$200 10.328 | 102 4] OS 320 10.335 | 104 
| | ¢ | 
Ave | og si 4 9| 102 
mn headings: 
m 1cadings: 
( ( ated, based on new |! quation 
( ») Cal ited based on ol | j ‘ j ned 
joints. The friction factor equation was found em 
pirically to be: 
i) 1 
, P 
lable 1 shows the rather close agreement betwe: 


this formula 


2.9 pet cent 


based on 
1.4, and 


for the three sizes of duct at the velocities given 


test data and calculated results 
= 


The maximum variations are 2.7, 
Substituting the value of f from Equation (17) in 
I-quation (1) the friction loss formula for air at standard 


conditions and for / 100 ft reduces to 


1.47 (b /4000) 
(18) 
A comparison of calculated results with test results 
is presented in Table 3 to check the application of this 


The calculated 
also shown for 


formula in calculating friction losses. 


results of other investigators are com 
parison. Column B shows the calculated pressure drop 
per 100 ft using the new formula for the velocities in 
Column A. Column C 
cent of the average test data values in Column G. 


gives this pressure drop in pet 
It will 
be noted that for the three sizes of duct average per- 
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Table 3—Relation Between Pressure Drop in Inches of Water 


Per 100 Ft and Velocity for Straight Run of Duct—With Joints 




















ts aie ee Ser E | F G 
; : aot RE nest PPAR — . 
y | 
| 2 | “5 
oe = | . <a < 
~ =) zz Oh ed - 
ee eae Ge ee pee s 
Pes — © ret Ps ) — aad 
Ss rss a Se - . a ES & & oO | i 
- <2 = = <av <*=z <5 | 2 
a} 5 a 53s 520 5.8 = 
g ' os 2S oa. tb San Sse : 
g 2 is 1 aa? Be > 25 225 : 
>= OZ oe | 062 One | Oud < 
4-1n. Rounp 
400} 0.091 102.2 99.8 141 | = 108 0.089 
800 0.326 103.6 102.3 146 109 0.315 
1200 0.675 100.8 99 3 145 107 0.670 
1600 1.14 100 8 100.0 147 107 1.13 
2000 1.73 101.8 101.2 147 108 1.70 
2400 2.41 100.4 99 6 146 107 2.40 
2800 3.20 100.0 99.7 146 107 | 3.20 
$200 4.07 100.8 100.6 149 108 4.04 
Ave 101.3 100.3 146 108 
8-1n. Rounp 
; | 
400 | 0.0368 | 103.8 | 1000 145 113, ||) 0.0355 
800 ®.182 | 268.3 100.0 | 146 113 | 0.129 
1200 0.274 101.1 99.0 147 111 0.271 
1600 0 462 99.9 98.4 147 111 0.463 
2000 | 0 699 90 5 97.8 146 110 0.703 
2400 0.978 99 3 97.5 146 110 0.985 
2800 1 30 99 3 99 3 147 110 1.31 
3200 1 65 99.4 98.8 148 lil 1.66 
Avg 100 6 | 98.9 146 111 
24-1n. Rounp 
800 | 0.0322 | 97.8 93.9 139 | 113 | 0.033 
1200 | 0.066 95.7 92.3 140 | 112 0.069 
1600 | Onl | 96.5 92.9 144 | 14 0.115 
2000 | 0.166 | 99.0 97.0 148 | 119 0.168 
2400 | 0.234 | 100.0 97.0 150 119 0 234 
2800 | 0.311 101.4 98.7 | 152 | 121 0.307 
3200 0.396 | 102.5 100.0 | 155 | 123 0. 386 
— = | — | - — | 
Avg | 99 0 | 96 0 147 117 


Notes on column headings: 


(B) Calculated, based on new Laboratory equation, 

1.47 (V'74000)?-/D?-% with 40 jts./100 ft. 
(D) Calculated, based on old Laboratory equation, 

1.44 (V/4000)!-*/D1-" with 40 jts./100 ft. 
(£) Calculated, based on Zwickl equation, 

= 2.2 (V/4000)"/7/D*/7 with unstated jt. freq. 
(Ff) Calculated, based on new Fan Engineering equation, 
H = 1.678 (V/4000)?-/D!-™ with unstated jt. freq. 


centages of 101.3, 100.6 and 99 per cent are given. The 
maximum variation from average test data is 3.6 per 
cent for the 4-in., 3.8 per cent for the 8-in. and 4.3 per 
cent for the 24-in. duct. Thus, it is conclusively shown 
that the calculated results based on the formula pre- 
sented here check the average values from test data, and 
the amount of variation shown is negligible when all 
factors are taken into consideration. Column D gives the 
calculated, pressure drop based on the old formula in per 
cent of the average test data values. It will be noted 
that the average of these figures is 100.3 and 98.9 per 
cent for the first’two sizes and 96 per cent for the 24-in. 
duct, and the calculated results based on other sources 
are also given for comparison. In Column E are pres- 
sure losses based on the formula by Dr. Zwickl’ in per 
cent of average test data, while Column F gives the 
calculated pressure drop based on the formula given in 
the 1938 edition of Fan Engineering in per cent of 
average test data values. It should be stated that the 
data of Zwickl and Fan Engineering are for duct of an 
unstated joint frequency while the Laboratory data are 
based on duct with 40 joints per 100 ft. 

It is well to point out that the Fanning Equation (1), 


7The Flow of Air and Its Distribution Through Ducts, by Dr. J. R. 
Zwickl (Heating and Ventilating, February-July, 1939). 
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using the square power of the velocity, will give iden 
results as obtained by using the derived friction loss 
mulae with fractional exponents. However, at the y: 
ity for which the pressure loss is desired, the corresp 
ing friction factor would either have to be chosen fro 
curve or calculated, and this value substituted in the | 
ning equation. This would necessitate extra curves 
computation. The Laboratory formulae here presen 
although embodying fractional exponents, eliminate 

tion factor and Reynolds Number entirely and off 
more complete expression for frictional resistance. 


Conclusions 


1. Analysis of the test data indicates a value of 1.83 as 
exponent of the velocity which fits test data best. The vel 
exponent of 2 which has been generally accepted and us 
many engineers does not fall within the entire range 
test data. 

2. Calculated pressure losses both for duct with no joints 
duct with 40 joints per 100 ft, using the friction loss forn 
developed in this paper, check test data to a high degre: 
accuracy. The close agreement between theoretical and exp 
mental results shown for the wide range of velocities and 
sizes studied serves to lend confidence to the acceptance of ¢ 
formulae in calculating pressure losses for smaller, intermed 
and larger sizes of duct. 





Hearing Tests Analyzed at World’s Fairs 


A considerable percentage of the visitors to the Bell Syste: 
exhibits at both the New York Fair and the Golden Gate | 
position at San Francisco have taken advantage of the opp 
tunity to find out how well they hear and have thus made | 
sible the widest survey of hearing that has ever been made. 
formation available heretofore in the Bell Laboratories has b 
based on studies of a few thousand people at most, whil 
largest previous survey, that of the United States Public S 
ice in 1936, covered only about 9,000. Some three-quarters of 
million records are available from the World’s Fairs’ data 
Bell System deals in hearing and if it is to provide the 
service at the lowest possible cost, it is important that it 
available reliable data on the hearing characteristics of 
American people. 

The evaluation of the effect on one’s ability to hear in ar 
particular band of frequencies is a function of many factors 
has been found, however, that one’s ability to understand spe 
can be determined from the average of his hearing losses 
440, 880 and 1760 cycles as compared to good young ears 
this average is 25 db, there may be some difficulty in hearing » 
auditoriums and churches, while if it is 45 db, there may 
difficulty in hearing in direct conversation. Only if the hea: 
loss is as much as 65 db will there ordinarily be great difficult 
in hearing over the telephone. The tests indicate that about 
1 out of 25 persons have difficulty in hearing in auditortun 
1 in every 125 will have some difficulty in direct conversations 
and 1 in 400 over the telephone. 

During part of the summer, visitors at each Fair were ask 
to indicate whether they lived in the vicinity or not, so t 
information would be available to determine sectional differen 
Studies of these answers, however, do 


‘ 


in hearing acuity. 
reveal any significant difference between New York and 5a! 
Francisco. The time of day at which each test is take: 
marked on the card by the attendant, thus permitting a « 
parison of the results for different periods of the day. No « 
sistent difference has been found, however, even between ear! 
morning and late afternoon. There is thus no _ indication 
any effect of fatigue on hearing. The results of the tests ha\ 
fortified the Bell System with additional information for 
building of a progressively more satisfactory telephone syst 
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J. F. Melntire, Detroit, Mich. 


President— 1939 


AMERICAN SOCIETY OF 


Cleveland, Ohio, January 22.26, 1940 


ITH an attendance that approached an all-time 

record the 46th Annual Meeting of the Society 

was held in the Hotel Statler, Cleveland, Ohio, 
January 22 to 26. In a total registration of over 1,100 
members, ladies and guests, it was notable that over one 
fifth of the total Society membership was registered at 
this meeting. The members were attracted by an im 
portant group of committee meetings, a fine technical 
program, and the 6th International Heating and Venti 
lating xposition. 
hotel facilities were taxed to the limit. 


The turnout was such that the city’s 


FIRST SESSION— 
Tuesday, January 23, 9:30 A.M. 


The 46th Annual Meeting was called to order by Pres 
]. F. McIntire in the grand ballroom of the Hotel Stat 
ler, Cleveland, Tuesday morning, January 23. Hon 
Harold L. Burton, mayor of the City of Cleveland, wel 
comed the members and said, “We appreciate your com 
ing as it enables our engineers in this part of the coun 
try to share the benefits that you bring in advancing the 
interests of heating, ventilating, and air conditioning.” 

He also said, “In these difficult times of the depres- 


sion, I have often thought that although the times are 
as 


rd and although we go through great difficulties of one 
kind or another, there are a great many things that are 
helpful to us, and I believe that a part of that help is 
in the pressure that is being put upon us to develop 
new mechanical and scientific appliances and devices.” 


Hearinc, Prpinc ano Ar ConpiTIoninc, Marcu, 1940 


Proceed- 
ings 
of the 
A.6th 


Annual 


Meeting 


HEATING 














F. E. Giesecke. College Station, Tex 
President— 1940 


AND VENTILATING ENGINEERS 


He said further, ““There are s 
development in our generation than there ever we 
lore; there are so many more places to velop the 
made wealth than there ever have bee ( ‘ ere 
Is a guarantee that we will develop | ( 
more knowledge availabl because ho ] nye 
invent by himself, but he has the wealth of th 
the translated knowledge of the world is | r 
bureau to help him about it An inventor is f 


a man unto himself, but a man with the help of all 


world at his hand to help him do the inventi 





vancing The means of obtaining materials and dist: 


uting products are so much more improved that, pet | 
sonally, I believe 1f we will but let ourselves uss 


this lag between new invention and unemployment that 


follows can be cut down so that we will in our genet 
tion be able to move up the advance fro ne invent 
to another to a much closer period and thet 
it a much greater amount ot wealth available 
before. 

‘I want to illustrate my point by the radio w 
course, 20 years ago was unknow1 oday it 1s 


us with 340,000 employees in that industry wher 
were none 20 years ago. That means a million 
half people dependent upon a new mechanical device 
and scientific advance 

“The same thing is true in your own field. You ars 
moving into a held that has never been fully develop 
or properly understood in the natior It is a field, there 


fore, in which we have an opportunity by realizit 
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by the combination of our efforts and our knowledge we 
are able to move into a field of wealth, a standard of liv- 
ing that has not been available to us before. 

“And so as you come here we welcome this industry 
that is advancing into that new field as you are. We 
welcome you as a city that has been largely publicized in 
the past few months because of its relief troubles. That 
does not mean that the city is suffering an industrial 
collapse at all. It is just an indication of the psychology 
that sometimes wrongly follows a bit of publicity. 

“We are moving ahead here. We are feeling the ef- 
fect of an advance in industry, of an advance in new 
products and we welcome here an industry that will help 
us to look into the future and create needed added wealth 
that can be added to our standard of living. 

“I hope that you enjoy your stay here with us. We 
enjoy having you with us. We want to do everything 
possible to make your stay not only pleasant but produc- 
tive to you.” 

President McIntire responded briefly and expressed 
the appreciation of the Society for the cordial welcome 
given. 

In a brief resumé of his administration he pointed out 
that the accomplishments of the past 12 months would 
not have been possible without the work that had been 
done in previous years, so that the progress of the So- 
ciety was cumulative. He paid tribute to the work of the 
Guide Publication Committee in producing an outstand- 
ing volume that contains more technical data in a smaller 
book. He mentioned the progress of the Society's re- 
search work and the excellent financial condition of the 
Society. He complimented the Meetings Committee for 
the fine programs that had been arranged for the general 
meetings of the Society, and stated that the Standards 
Committee was making progress in establishing a logical 
procedure for the development and administration of 
codes. President McIntire also mentioned the excellent 
work being done by the chapters and the value of the 
Chapter Delegates’ Conference held at each annual meet- 
ing, and in conclusion he expressed appreciation to past 
presidents for their cooperation and assistance during 
his administration. 

The report of the secretary was given by A. V. 
Hutchinson as follows: 


Report of Secretary 


During 1939 the Society gained much in prestige and it has 
definitely extended its sphere of influence professionally as well 
as geographically. With a current membership of 3147, and 
local chapters in 29 principal cities, it requires a New York 
headquarters office staff of 10, and a research staff of 19 in the 
Laboratory at Pittsburgh, as well as the cooperative efforts of 
several hundred members serving on committees and in chapters 
to carry on the activities sponsored by the Society. 

A brief review of the work at the headquarters office will give 
some idea of the various duties required to administer the finan- 
cial, membership, publication, meetings, employment, chapters and 
committees. 

In the 300 working days of the calendar year it is necessary 
to carry on certain routine matters specified by the Constitution 
and By-Laws, as well as various special projects sponsored by 
the Council and Committees. 

Some of the accomplishments of the past year may be men- 
tioned as follows: 

1. Collection and deposit of dues, research pledges, publica- 
tion and other miscellaneous income and disbursements of bud- 
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geted expenditures of $97,650.00 for general Society ac 
and $27,936.00 for research. Sending quarterly dues bills 
monthly statements on miscellaneous accounts. 

2. Keeping the Roll of Membership up-to-date; advising 
ters and Journal publishers of changes of addresses. Car: 
on the procedure of membership, elections totalling 388 
cancellations, as directed by the Council. 

3. Securing papers, editing manuscripts, preparing notes 
discussions for the monthly JouRNAL and TRANSACTIONS, 
dling the sales promotion campaigns for the sale and distri! 
of 11,000 copies of THe Guime 1939, and sale of catalog 
space for 1940 edition, as well as styling and coordinating 
indexing 46 chapters of the Text Section. 

4. For the first time three general meetings of the S 
were held during one year, respectively, in Pittsburgh, 
Mackinac Island, Mich., and Atlanta, Ga. This plan pern 
the attendance of a great many members from different s¢ 
of the country, and the result of holding three meetings was 
gratifying because the total registration of members and ¢ 
was close to 1000. 

5. Employment file was maintained for the benefit of 
bers and a great many placements were recorded during the 
In the membership service work assistance was given t 
Local Chapters by the Speakers Bureau Committee and 15 assig: 
ments were completed and, in addition to making the prelimi: 
arrangements, advance publicity material, and other essentia! 
respondence was required in this activity. Assistance was ¢ 

by the Secretary’s office in the organization of three new ( 
ters during the year, namely, North Carolina, Oregon and Delt 
Chapter at New Orleans. 

It should be noted in the report of the Finance Committ 
that the cost of administering membership activities amounté 
to $1.25 per member in excess of income, but a surplus 
Guide operations permitted an increase in the General | 
of the Society for the year 1939, so that it is in excellent fina: 
condition and membership is gaining in strength 

Respectfully yours, 
A. V. Hutcuinson, Secretar 


A. J. Offner, New York, chairman of the Fina 
Committee read his report which summarized the audit 
of the Society by the Certified Public Accountant. 


Report of Finance Committee 


In submitting the financial report for the calendar year 
your Finance Committee is pleased to advise that the finat 
of the Society continue in an excellent and sound condition 

The accounts of the Society have been audited by a Certi! 
Public Accountant as required by the By-Laws. The Balanc 
Sheet shows that the net assets of the Society, including R: 
search, amount to $112,923.38. Of this total there is $66,081.5 
in the operating and surplus accounts and $30,596.80 in the |! 
serve and Endowment Funds and invested in securities of 
United States Government. Comparing the total income 
expenditures of the Society during the past year with the est 
mated figures set up in the Budget as adopted by the Coun 
at the beginning of the year, it is found that the income was about 
$5,000 under estimates, while expenses were nearly $14,000 less 
than Budget provisions. The operations of general Society 
activities show a loss for the year, but with the surplus tron 
Gude operations and deductions of reasonable reserves lea‘ 
an addition to the general fund amounting to $1,642.87. Kk: 
search activities had an excess of $7,626.38 in expenditures « 
current income, the difference being made up by reserve funds 

The detailed statement of the Society’s assets and liabilities 
as prepared by the Society’s Certified Public Accountants, Tusa 
and La Bella, is attached to this report and will be published i» 
the Society’s JoURNAL. 

Subject to the requirements of the Constitution, 49 per cent 
of the dues collected from Members and Associates amounting 
to $14,903.73 was turned over to the Committee on Research 


A¢ 
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In addition to this amount the Council appropriated $5,000, 
making a total of $19,903.73 contributed by the Society during 
the past year for Research work. The total amount spent for 
Research in 1939 was $44,262.39, which in addition to Society 
contributions includes earmarked contributions, unearmarked con- 
tributions and contracts. A detailed financial statement of the 
Committee on Research will be presented by the Chairman of 
that Committee. 

As a part of its duties, and with the approval of the Coun- 
cil, the Finance Committee sold above par $4,000 par value 
U. S. Treasury Bonds due in 1941. This sale was made to pro 
tect the financial interest of the Society due to the nearness of 
the maturity date and the general tendency for such bonds to 
gradually drop to par. The present market value for this series 
of Treasury Bonds has proven the soundness of disposing of 
them. The Constitution and By-Laws of the Society limits the 
investment of surplus Society funds to U. S. Government Secur- 
ities and those securities which are legal for savings banks in 
the State of New York. During the past year, the Finance 
Committee, with Council approval, has invested $7,500, the 
limit permitted by law, in U. S. Savings Bonds of $10,000 par 
value at maturity date. This will give an interest return at 
maturity of 50 per cent more than could have been obtained 
had this money remained in savings banks accounts. These bonds 
can be sold at any time at the original cost plus interest to dat 
of sale. Any further surplus funds available will be invested 
at opportune time for sound and legal investments. Pending 
this opportunity your Committee recommends holding a cash 
reserve in savings banks accounts. 

The Constitution and By-Laws require that the general a 
counts and the Research accounts of the Society be segregated 
and be kept separate. During the past year, the books and 
accounts formerly kept at Pittsburgh have been transferred to 
New York and are now being handled by the office staff in 
New York. 

Respectfully submitted, 
A. J. Orrner, Chairman 


Finance Committee 


Report of Certified Public Accountant 


January 18, 1940 
American Society of Heating and 
Ventilating Engineers, 
51 Madison Avenue, 
New York, N. Y. 
Gentlemen : 

Pursuant to your request, we made an examination of the 
hooks of account and records of the AMERICAN Socrery or HEAT 
ING AND VENTILATING ENGInEERS—New York, N. Y., and 
the Research Fund for the calendar year ended December 31, 
1939, and submit herewith our report. 

The work covered a verification of the assets and liabilities 
as of the date previously stated and a review of the operating 
accounts for the year ended December 31, 1939. For the period 
recorded cash receipts were traced into the depositories; the 
cancelled bank vouchers were inspected and compared with the 
cash records and the dues income was accounted for. 

Submitted herewith is a Balance Sheet showing the financial 
condition of the Society on December 31, 1939, and your atten- 
tion is directed to the following comments thereon: 

CASH 

Cash on Deposit was verified by direct communication with 
the banks and reconcilement of the amounts reported to us with 
the balance shown by the books of the Society. 

The Petty Cash kept in the New York Office was verified by 

nt. 


MARKETABLE SECURITIES 


"here is attached hereto a schedule of negotiable bonds which 
verified by direct communication with the Bankers Trust 


Hearme, Prrinc anp Ai Conprtioninc. Marcu, 1940 


Company where same are deposited for safe-keeping N 
: I 

justment has been made of the $3,280.21 shrinkage in th 

value of these securities, same being included in the atta 


Balance Sheet at cost 


ACCOUNTS RECEIVABLE 


A list of the Membership Dues Receivable as of Decem) 


31, 1939, furnished to us by the management was checked t 
the individual ledger cards and found in agreement wit! 
General Ledger Control The unpaid dues may b 


as follows 


Dues billed in 1939 ¢9s614 
Dues billed in 1938 
Dues billed in prior vear 1.64 
rOTAL re 
Amounts due from Guipe Advertisers at t \ t 


} ] 


ceivable were verified by trial balance t the 
accounts were found in agreement with the General Li 
Control. 

After charging off $3,939.44 in uncollectible dues pet 
authorization we have increased the Reserve for Dues D 
of Collection $7,630.28 The adjusted reserve 
the attached Balance Sheet in ou opimior ure wpe 


any losses from future realization 


INVENTORIES 


Items appearing under this caption are based 
submitted by the management and computations made by 


The Transactions inventory priced at cost n 


Pr : 

19 { 4 

85-1 ‘ 

19 1958 i48 
OTAITI 


FURNITURE, FIXTURES AND LIBRARY 


Furniture, Fixtures and Lil 


rary are 
values without appraisal by us. We did, however, provide f 
Depreciation of Furniture and Fixture t the rate of t 
cent (10%) per annum 
ACCOUNTS PAYABLE 
On December 31, 1939, there remained unpaid invoices amount 


$9,407.42 estimat 


ing to $9,976.00 which included the sun 
by the management necessary to complete and make th 


mailing of the 1940 Gurpt 


PAYABLE TO RESEARCH FUND 


The amounts due the Research Fund, representing 40% of 
Members’ and Associates’ dues, were determined from com 
tions made by us in accordance with Section 5 Artic! ; yt 


the By-Laws. 


ACCRUED ACCOUNTS 
Additional compensation to the secretary and the clerical staff 


of the Society has been computed in accordance with th 


structions of the Finance Committee 


DEFERRED INCOME 


Members’ prepaid dues were ascertained by trial balanc 


the individual ledger cards. Prepaid dues from proposed men 
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bers were verified from inspection of the applications found 


on file. 


GENERAL FUND 


There is attached hereto a schedule showing the changes that 


have occurred in the General Fund during the calendar year 


1939. 


SPECIFIC FUNDS 

Specific Funds are shown in the attached Balance Sheet after 
adjustment for interest earned. 

The Balance Sheet and schedules showing the operations of 
the fund 
has been prepared and rendered to the Committee on Research. 


Research are annexed hereto, also a separate report 


OPERATIONS 


There are attached hereto Statements of Income and Expenses 
for the calendar year 1939 showing an excess of Expenses Over 
net income 


Income from Society activities of $3,959.52 and a 


of $5,602.39 from Guipe Operations. 


statements 30% of the salaries and office expenses have been 
allocated to Guipe Operations. 
Respectfully submitted, 
Tusa & La BELLA, 


Certified Public Accountants 


BALANCE SHEET 


HEATING AND VENTILATING ENGINEERS 


New York, N. Y. 


AMERICAN SOCIETY OF 


December 31, 1939 
ASSETS 
SOCIETY 

CASH 

On deposit $36,675.12 

On hand ‘ 4.0 

Ir losed banks 418.97 $ 098.1 
RESERVE FUNDS 

On deposit , ° $ 4,294.29 
INVESTMENTS (AT COST) 

Securities (Market Value $18,919.17) $18,678.2 

Add: Accrued interest ... : 4.50 $ 18,682 
ACCOUNTS RECEIVABLI 

Membership dues $17,466.49 

Less: Reserve for doubtful ...... 11,796.69 $ 5,669.80 

Advertisers and sundry debtors #231.098.81 

Less Reserve for doubtful 1.462.62 $29.636.19 $35.305.99 
INVENTORIES 

lransactions—Coptes $ 2,945.08 

l'ransactions— Paper 371.28 

Emblems and certificate trames 183.35 

Stationery 116.38 $ 3,616.09 
PERMANENT 

Library ‘ 300.00 

Furniture and fixtures ¢ 7.209.69 

Less: Reserve for depreciation 447.56 1,762.13 2,062.13 


$101,059.35 


SPECIFIC FUNDS 

ENDOWMENT FUND 

Cash on deposit $13,828.19 

Securities at cost (market value 

$8,397.50) $11,918.65 

Add: Accrued interest 111.35 $12,080.00 $ 25,858.19 
Fr. PAUL ANDERSON AWARD FUND 

Cash on deposit 1,126.01 


$128,043.55 
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In the preparation of these 


LIABILITIES 


SOCIETY 


ACCOUNTS PAYABLE 

PAYABLE TO RESEARCH 
On dues as and 

ACCRUED ACCOUNTS 


Compensation 


when 


Secretary and 


AND 


staft 


G 


FUND 


collected 


ENERAL 


FUND 


$ 9,976.00 


6,342.61 


2,614.21 


RESERVE FOR PUBLICATION 
Transactions—Volume 45 3700.00 
DEFERRED INCOME 
Prepaid dues—Members $ 346.42 
Prepaid dues—Prepaid members 316.63 $ 663.05 
TOTAL LIABILITIES : 
GENERAL FUND 
Society « 
TOTAL LIABILITIES AND GENERAL FUND : 
SPECIFIC FUNDS 
ENDOWMENT FUND 
Principal $94 063.28 
Unexpired income 1794.91 & 
F. PAUL ANDERSON AWARD FUND 
Principal $ 1,000.0 
Unexpired income 126.01 & 
NOTE “A” This Balance Sheet is 
subject to the comments contained 
in the letter attached to and f 
ing a part of this report 
BUDGET COMPARISON 
AMERICAN Socrety oF HEATING AND VENTILATING ENG 
New York, N. Y. 
For the Calendar Year Ended December 31, 1939 
Budget I 
Act Provisi ) 
Income 
Initiation Fees $2547.00 $$ 1.500.00 & 
Dues Collectible 24.318.0 6.006 ) 
Editorial Contract 15,648.31 15,000.00 
Profit—Emblems and certificate frames 98.12 100.00 
Profit—Reprints and books 232 on 
Sales of TRANSACTIONS 1,07 0 
Interest—Securities and savings a 
accounts 1,213.9 1. 0 
(ot E advertising »7.440.10 27,000.00 
GuiIvDe sales 18.966.9 26,000.04 
291.077.7¢ $97,650.00 & ¢ 
ILxpenses 
General Society Activitic 
rey em $ 2 $ 1,800.00 ¢ 
Chapter allowance 677.94 1,000.00 
Promotional expense 89.71 1,000.00 
Speakers Bureau 1,209.02 1,500.00 
Subscriptions—H PAC 6,308 6,300.00 
a. 1,712.19 2,000.00 
Rent and light ........ 3,601.99 4,000.00 
TRANSACTIONS ...... 4,467.79 3,700.00 
Ce ot oats 1.000.00 
Salaries—Secretary and _ staff 17,731.00 18,100.00 
General printing 499 700.00 
Membership certificates and emblems 185.10 600.04 414 
President's fund 1,100.20 1,800.00 
Secretary travel 1,450.0 1,200.00 
Council and Chapter Delegates travel 3,413.7 4,000.00 
Bank charges 103. 3¢ 100.00 
Multigraphing 280.638 600.00 
0, ee 661.94 700.00 3 
Telegraph 75.30 350.00 ‘ 
Professional services 500.00 650.00 
General office expenses.. 555.58 650.00 M4 
Office supplies 659.49 600.00 4 
Furniture and fixtures 240.97 500.00 
Reserve for additional compensation 2,614.21 2,100.00 ‘ 
Special appropriations 5,268.12 1,200.00 4,068 


$56,833.67 


$56,150.00 &§& 
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( of GUIDE: 
py sales promotion (199 edition) 


$ 3.28) 


90 


8,500 


00 


ENG 


pressage and mailing (1939 edi 
GROER. cdeces 3,028.54 4,500.00 
\dvertising sales promotion 1,452.32 3,000.00 
litorial and advertising salaries 7,000.00 7,500.00 
mmittee expense : $41.89 500,00 
‘rinting 1940 editior 13M « pies 9,008.62 12,000.00 
Rinding 1940 editior 4,013.25 4,500.00 
Y Paper 1940 edition 2,879.08 4,000.00 
} ts and drawings 429.27 100.00 
Y earbook 1,062.29 1,500.00 
4 
b. $32,601.16 $41,500.00 
S55. 484.838 $97.6 0.00 
4 . 
BALANCE SHEET 
AmerIcCAN Society OF HEATING AND VENTILATING 
Research Fund—New York, N. ¥ 
q De < 1939 
ASSETS 
ASH 
ON DEPOSI! 
if Treasur rs | Rankers lrust 
Co #2.013..28 
S P rv's ' ( ‘ Nationa 
Bank 1,20 
. Direct i t For Natior 
: Bank 77.96 
rif B i Savings 148.39 $6,445.16 
’ N HAND FOR DEPOSITI 
. reasurer's want Bankers Trust 
; I 
{ ( A 
Direct - ’ I Nat 
- Ba 4 2 
ON HAND 
Petty Pit 16.2 
‘ ACCOUNTS RECEIVABLI 
; RESEARCH CONTRACTS 
; Navy Department 2 81.09 
4 Pittsburgh Corning Cor 50.00 
cf Owens I is { s ( oO 
PERMANENT 
I Resear Fund sets 
i FUND 
i RESEARCH ENDOWMENT FUND 
CASH ON DEPOSTI 
Bar for S g 
¢ LIABILITIES AND FUNI 
k ACCOUNTS PAYABLE 
lrade creditors s 26.40 
EFERRED INCOMI 
Radiation and comfort study. $2,017.69 
Air conditioning requirements 
glass S46.855 
sIon study 00.00 
vec r study 100.00 
istributior 750.00 1,514.52 $4,840.92 
XESEARCH FUND 7,478.17 
al R start } tT es | tur | 
FUNTD 
RESEARCH ENDOWMENT FUND 
Pris ipal 600.00 
xpired income 97.98 
N E “A"—This balance sheet is subject to the comments « 


letter attached 

NOTE “B”—The Fund 
cont asset amounting to $6,342.61 
members and 
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ing to $27,936.00 was approved, and $5,000 was appropriated from 
Society funds for research work. 

The accounting firm of Tusa and LaBella, Certified Public 
\ccountants, was selected to audit Society accounts and rendered 
two reports during the year. 

During the summer, two meetings of the Council were held at 
Mackinac Island, July 4 and 6, at which reports of the Special 
Committees were received. Approval was given to the investment 
of $7,500 in United States Savings Bonds (legal limit permitted 
by law). 

\ Charter was granted for the organization of a Local Chap- 
ter in Portland, Ore., upon petition of 36 members. Nominees 
for a three-year term on the Committee on Research commenc- 
ing in 1940 were made. 

The Council inaugurated a new plan and authorized a fall 
meeting of the Society in Atlanta, Ga., October 30 and 31. 

Washington, D. C. was selected as the meeting place for the 
summer meeting 1940. 

The fourth meeting of the Council in 1939 was held in Atlanta, 
Ga., October 29, and reports were received from regular and spe- 
cial committees. Provision was made for payment of chapter 
delegates’ transportation expenses to the 46th Annual Meeting. 

\ Committee was appointed to review the Society’s publication 
policy and negotiated a new editorial contract. The Exchange 
Service Plan with the ASRE was approved for 1940. 

Legal advice was sought on the status of members who had 
given notes and agreements for deferred payment of Society's 
dues several years ago. 

During the year routine action was taken in providing for elec- 
tion of members to the Society, acceptance of resignations, can- 
cellations as required by the Constitution and By-Laws. 

Petition for the 29th Chapter of the Society from New Orleans 
members was received and voted upon by letter ballot and a 
Charter was granted for the Delta Chapter of the ASHVE with 
headquarters in New Orleans. 

On January 22 the final meeting of the Council was held in 
Cleveland, Ohio, and received reports of committees and other 
unfinished business. 

Respectfully submitted, 
A. V. Hurcuinson, Secretary 


President McIntire called upon Prof. A. B. Algren, 
Minneapolis, to present the first technical paper entitled 
effect of Lint on Air Filter Performance by Frank B. 
Rowley and Richard C. Jordan (complete paper pub 
lished in January 1940 ASHVE Journat Section, 
Heating, Piping and Air Conditioning). C. F. Mally, 
Detroit, inquired about the usual life of a filter, and A. J. 
Rummell, San Antonio, Tex., asked about the proper 
percentage of lint found in air in residences and office 
buildings. G. E. May, New Orleans, asked about the 
method of dust feeding during the test, and P. B. Elliott, 
Rochester, inquired as to the method used to determine 
whether lint passed through the filter. 

The second paper entitled Gas Equipment for Year- 
Round Air Conditioning, by G. E. May (complete paper 
to be published in ASHVE Journat Section, Heating, 
Piping and Air Conditioning), was given by the author. 
He was asked questions on the value of an economic 
analysis for each installation by A. D. Marston, Kansas 
City, and H. M. Hart, Chicago, inquired about limiting 
applications to extended surface type of coils. Com- 
ments were also offered by E. K. Campbell, Kansas City, 
on the use of pump for circulation of water for heating, 
and D. S. Cooper, Houston, on humidity control. <A. J. 
Rummell, San Antonio, asked about the percentage of 
total operating costs represented by electric auxiliary 


212 


equipment, and J. N. Hadjisky, Detroit, inquired 
humidity control with large latent heat load. 

President McIntire then presented the Report 
Tellers as follows: 


Report of Tellers of Election 
Ballot—Officers 


President—F. E. Giesecke ....... ite 
First Vice-Presidevt—W. L. Fleishet 
Second Vice-President—E. Q. Eastwood 
Treasurer—M. F. Blankin... 
Members of the Council—Three-Vear Term 
J. F. Collins, Jr. 

E. N. McDonnell 

T. H. Urdahl 

C.-E, A. Winslow 

Total Ballots Counted 

Ballots Invalid 


Ballot—Commiittee on Research 

Three-Year Term 

Philip Drinker 

Axel Marin 

A. E. Stacey, Jr. 

J. H. Van Alsburg 

J. H. Walker 

Total Ballots Counted 

Ballots Invalid de Cela vali 
Boarp oF TELLERS, 
C. H. Quek, Chair 
W. W. Tris. 
H. S. WHELLER 


The concluding paper at the morning sessior 
given by H. B. Nottage, Chicago, entitled Dynami 
Thermal Behavior of Water Drops in Evaporative ( 
ing Processes, by Mr. Nottage and L. M. K 
(complete paper to be published in ASHVE Jo 
Section, Heating, Piping and Air Conditionin 
the discussion Ist Vice-Pres. F. FE. Giesecke 
chair. S. R. Lewis, Chicago, complimented thx 
for the fundamental information developed an: 
that it would be invaluable to designing engineers 
Chalmers, Minneapolis, W. H. Driscoll, New Yor! 
Moore, Washington, and VW. L. Fleisher, New \ 
commented on the value of the paper, and thought 
the cooperative research carried on at the Universit 


' 


Af 


California would continue to develop some imp: 
engineering data. 

At the conclusion of the discussion L. T. Avery, c! 
man of the Committee on Arrangements for the Nort 
ern Ohio Chapter was introduced and welcomed 
members and guests to Cleveland on behalf of the Cl 
ter, and outlined some of the entertainment features 


SECOND SESSION— 
Tuesday, January 23, 2:00 P.M. 


The second technical session convened at 2:00 p 


with Ist Vice-President Giesecke presiding. The 
paper entitled Heat Gain Through Glass Blocks by 
Radiation and Transmittance, by F. C. Houghten, D 
Shore, Harold T. Olson and Burt Gunst 
paper to be published in ASHVE Journat Set 


~ 


(complet 
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Heating, Piping and Atr Conditioning) was presented 
by Mr. Houghten. Comments were offered by H. B. 
Nottage on the characteristics and shapes of glass block 
surfaces which would affect heat flow. C. H. Randolph, 
Milwaukee, asked about the effect of Venetian blinds, 
and W. C. Randall, Detroit, inquired as to surface tem- 
peratures on various types of glass surfaces. 

Prof. E. R. Queer, State College, Pa., presented the 
paper entitled Thermal Test Coefficients of Aluminum 
Insulation for Buildings, by G. B. Wilkes, F. G. Hech- 
ler and Professor Queer (complete paper published in 
january 19490 ASHVE Journat Section, Heating, 
Piping and Air Conditioning). Prepared discussion by 
P. F. McDermott, Manville, N. J., was read. R. D. 
Watt, Seattle, inquired about the effect of insulation 
practices on the heat transmission coefficient and Mr. 
Nottage suggested a method of dividing over-all coeffi- 
cients into three divisions, convection, radiation and con- 
duction. Professor Wilkes replied to these questions, 
and J. D. Edwards, New Kensington, Pa., commented 
on the effect of applying lacquer to aluminum foil sur- 
face. 

The next paper entitled Diminishing Eftectiveness of 
Successive Thicknesses of Insulating Materials by Paul 
D. Close (complete paper published in March 1940 
journAL Section, Heating, Piping and Air Conditton- 
ing) was presented by the author. Written discussion 
was given by P. F. McDermott, Manville, N. J., and 
Wharton Clay, New York, pointed out the reasons which 
he believed demonstrated the futility of selecting insula 
tion on the basis of the law of diminishing returns. R. K. 
Thulman, Washington, D. C., said that the Federal 
Housing Administration was concerned with the relation 
of maximum heat loss and the economics of heating 
within certain budget limitations, and that the return on 
the investment for insulation should be allowed on an 
engineering basis so that the return on the investment 
would occur within a specified period of time. Com 
ments were offered by Prof. W. T. Miller, Lafayette, 
Ind., Prof. A. B. Algren, Minneapolis, Prof. W. M. 
Sawdon, Ithaca, on the cost of insulation, and immunity 
from moisture troubles of structural types, and the place 
ment of insulation and its relation to heat saving. A. T. 
Miller, New York, thought that the author’s approach 
was not sufficiently comprehensive. The author an- 
swered the various questions at the conclusion of the 
discussion. 

President McIntire announced the final paper of the 
afternoon session, Calculation of Coil Surface Areas for 
Air Cooling and Dehumidification, by John McElgin 
and D. C. Wiley (complete paper published in March 
1940 ASHVE Journat Section, Heating, Piping and 
Air Conditioning), which was presented by Mr. Wiley. 
Prof. G. L. Tuve, Cleveland, commended the authors for 
clarifying a complex heat transfer problem, and he pre- 
sented another method of solving the problem. H. B. 
Nottage, referred to the work reported by London, 
Mason and Boelter to the ASME on the performance 
characteristics of a mechanically induced draft contra- 
flow packed cooling tower. S. H. Downs, Kalamazoo, 
asked about the effect of a heavy water film on tube 
surfaces and also the effect of ice and frost. Replies to 
the various questions were made by Mr. McElgin. 
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THIRD SESSION— 
Wednesday, January 24, 9:30 A.M. 


President McIntire called the third session to ordet 
Wednesday morning, January 24, and announced the 
Report of the Committee on Research by 
W. L. Fleisher, chairman of Committee on Resear 
(complete report published in January 1940 ASHV! 
JouRNAL Section, Heating, Piping and Air Condit 


presented 


nd). 
The first technical paper entitled The Peripheral Typx 
of Circulatory Failure in Experimental Heat Exhaustion 
The Role of Posture, by R. W. Keeton, F. K. Hicl 
Nathaniel Glickman and M. M 
paper published in February 


Montgon ry (compl ic 


1940 ASHVE Journa 


Section, Heating, Piping and Air Conditioning) wa 
presented by Dr. Keeton 
For the discussion on this paper 2nd Vice-President 


Fleisher took the chair. Dr. C.-E. A. Winslow, New 
Haven, expressed great interest in the paper, and Jol 
Howatt, Chicago, complimented Dr, Keeton on his ex 
cellent presentation. Chairman Fleisher called upon A. | 
Stacey, Jr.. New York, new chairman of the Committe 
on Research, who brought up the question of what hap 
pens to a person if he gets down to the exhaustion point 
and is brought out into proper conditioning. W. R. RI! 
ton, Cleveland, inquired whether the increase of att 
tion with the increase in the relative humidity overcome 
Hick replied to the 
various questions asked during the discussion 

The next paper presented, after Ist Vice-President 
Giesecke took the chair, Advantages of Bactericidal UI 
traviolet Radiation in Air Conditioning Systems 
H. C. Rentschler and Rudolph Nagy, (complete pape 
published in February 1940 ASHVE Journat Section 
Heating, Piping and Air Conditioning) was given by D 
Rentschler. John Howatt, Chicago, 


the effects on the subjects Dr 


inquired about the 


limits of wavelength and frequency of vibration that is 
effective, and C. F. Eveleth, Cleveland, questioned the 
description of the system as recirculating and asked if no 


outside air at all was taken. Dr. Winslow, New Haven, 
and J. J. Aeberly, Chicago, presented interesting phas« 
of the subject. Further comments were offered by W. |] 
Fleisher and H. M. Hart, and Dr. Rentschler 
to the questions raised. 

Mr. Fleisher again took the chair, and announced the 


responded 


next technical paper, Seasonal Variation in Reactions to 
Hot Atmospheres by F. C. Houghten, A. A 
and M. B. Ferderber (complete paper published in Feb 
ruary 1940 ASHVE Journat Section, Heating, Piping 
and Air Conditioning), which was given by Mr. Hough 


Rosenberg 


ten. Dr. Winslow commended the authors for this con 
tribution, and mentioned that one may conclude from it 
that a given temperature maintained indoors in wintet 
is considerably worse than the same thing in summer. 


FOURTH SESSION— 
Wednesday, January 24, 2:00 P.M. 


mal Warn 
Air Heating and Air Conditioning Association a: the 
ASHVE was held at the Hollenden Hotel at 2:00 p.m 


A joint session of the members of the Nat 
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on Wednesday, January 24. Pres. L. R. Taylor, 
NW AHACA, called the meeting to order and presented 
the gavel to J. F. McIntire, president of the ASHVE. 
He then introduced W. L. Fleisher, chairman of the 
ASHVE Committee on Research, who gave a brief out- 
line of the program being carried on by the Society. He 
pointed out some of the practical applications of research 
results which have been developed since the establish- 
ment of the Society’s Research Laboratory 20 years ago. 
The National Warm Air Research sponsored by the As- 
sociation was outlined by F. L, Meyer in a brief talk. 

An interesting address was delivered by C. H. Mylan- 
der, banker, Columbus, Ohio. 

A research paper entitled Performance of a Stoker- 
Fired Warm-Air Furnace as Affected by Burning Rate 
and Feed Rate, by A. P. Kratz and S. Konzo (complete 
paper published in January 1940 ASHVE Journat Sec- 
T10N, Heating, Piping and Air Conditioning), was given 
by Professor Konzo. He used stereopticon slides and a 
movie film to show some of the results obtained in inves- 
tigations carried on at the Research Residence of the 
VWAHACA at the University of Illinois. 


FIFTH SESSION— 
Thursday, January 25, 10:00 A.M. 


The last technical session convened at 10:00 a. m. on 
Thursday, January 25, with President McIntire presid- 
ing. He introduced T. M. Dugan, McKeesport, Pa., who 
represented the ASHVE on Committee b-16 of the 
American Standards Association, and who submitted a 
written report which he outlined briefly at this session. 

The first technical paper at this final session entitled 
\nalysis of the Factors Affecting Duct Friction, by J. B. 
Schmieler, F. C. Houghten and Harold T. Olson (com- 
plete paper published in March 1940 ASHVE Journa 
Section, Heating, Piping and Air Conditioning), was 
presented by Mr. Schmieler. J. H. Van Alsburg, Chi- 
cago, gave brief comments on the paper. 

There was an intermission from the technical session 
and President McIntire discussed the progress of the 
membership in the Society during the past year, and 
brought out the fact that he believed a steady growth was 
much better for the Society than membership drives that 
would bring in members who would stay for a year and 
drop out. He mentioned those members who were pres- 
ent at the meeting who joined the Society 25 years ago, 
and called upon W. H. Driscoll, past president of the 
Society, to escort the incoming president to the chair. 
The newly elected officers who were inducted into office 
were: Pres. F. E. Giesecke, College Station, Tex., 
Ist Vice-Pres. W. L. Fleisher, New York, 2nd Vice- 
Pres. E. O. Eastwood, Seattle, Treas. M, F. Blankin, 
Philadelphia, Pa. The four new members of the Council 
were introduced as follows: J. F. Collins, Jr., Pittsburgh, 
E. N. McDonnell, Chicago, T. H. Urdahl, Washington, 
D. C., and C.-E. A. Winslow, New Haven. 

President Giesecke then announced the final paper on 
the program The Performance of Stack Heads by D. W. 
Nelson, D. H. Krans and A. F. Tuthill (complete paper 
published in January 1940 ASHVE Journat Section, 
Heating, Piping and Air Conditioning), which was given 
by Professor Nelson. Comments were offered by J. H. 
Van Alsburg. 
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H. H. Erickson, Philadelphia, chairman of the ¢ 
mittee to Study Method of Selecting Society Officers 
Council Members then presented his report on pro 
ures for the Nominating Committee, which he move: 
sent to the membership for consideration before 
adoption. The motion was seconded and unanim 
adopted. 

The report of the Resolutions Committee was then 
sented by A. F. Nass, Pittsburgh. 


Resolutions 


Whereas, the 46th Annual Meeting of the AmerIcAn S 
OF HEATING AND VENTILATING ENGINEERS held in the 
Cleveland has been an outstanding success, be it hereby r: 
that the following resolutions of thanks and appreciation he 
on the minutes of the Society and copies thereof be transmit! 
each of those persons and agencies contributing thereto 

The City of Cleveland for its hospitality. 

The Honorable Harold L. Burton, Mayor of the City of 
land, for his cordial greeting. 

The Cleveland Convention and Visitors Bureau fo: 
operation and assistance. 

The Committee on Arrangements of the Cleveland Chapt 
its finely planned program. 

The City press and trade papers for their generous « 
of our sessions. 

The Management of the Exposition for the largest s! 
heating, ventilating and air conditioning equipment 

The authors of technical papers for their fine contributioy 

The Speakers who have addressed us so entertainingly. 

To the Hotel Management and staff for their excellent « 
and 

To all those who have contributed so much to our pleasur: 
enjoyment while we have been in Cleveland. 


It was moved and seconded, that the resolutions 
unanimously adopted. 

President Giesecke called for any new business, 
there being no further business, declared the 46th Annual! 
Meeting adjourned at 11 :40 a. m. 


Little Men (and Women) 
You've Had a Busy Week 


There were many early arrivals in Cleveland for the 
Annual Meeting of the Society, and a very heavy registrati 
was recorded on the first day, January 22. The entire day 
devoted to committee meetings, Conference of Chapter Delegat 
and a meeting of the Council. 

Promptly at 9:30 a.m. the Conference of Chapter Delegat 
convened in the Pine room and representatives of all 29 Chapter 
were present when President McIntire gave a brief speech of w 
come. Earle W. Gray, Oklahoma City, served as chairman ai 
S. W. Boyd, Atlanta, was secretary of the Conference. 

At 10:00 a.m. a meeting of the Council was held and report: 
of the five Council Committees were presented and approved 
Reports of special committees were received and several matters 
of business were referred to the incoming Council for final action 
Resignations of 48 members were accepted, and 12 members wert 
dropped from the rolls for non-payment of dues. Resolutions 
appreciation to President McIntire and the retiring Council 
members were adopted. 

At 2:00 p.m. the Officers and Council assembled at Lakesic 
Hall for the formal opening of the 6th International Heating and 
Ventilating Exposition, at which 303 exhibitors participated, and 
which during the week attracted the attention of over 25,000 
people. 

The Committee on Arrangements of Northern Ohio Chapter 
were on hand to greet the arrival of members and guests, | 
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hy chairman L. T. Avery, honorary chairman G. L. Tuve, and 
chairman, Philip Cohen and L. S. Ries 
t 5:00 p.m. a social hour was enjoyed in the Pine room and 


yI 


he program was in charge of H. E. Wetzell and his committe: 

\fter a full day of committee meetings members and guests 

mbled at 10:00 p. m. in the Euclid Ballroom of Hotel Statler, 
for a get-together party. The 550 present spent a pleasant eve 
ning meeting old friends. 

[he special program for ladies started on Tuesday morning 
with a visit to Severance Hall where a rehearsal of the Cleve- 
land Orchestra was held. At noon the ladies enjoyed luncheon 
at Crosby’s restaurant, and during the afternoon visited the Ele« 
trical Housekeeping Institute at Nela Park. On Tuesday evening 
an informal social hour for members and ladies was held in the 
Pine room, and at 6:30 p.m. 12 past presidents of the Society 
gathered for their annual dinner. During the evening many mem 
bers and ladies enjoyed informal theater parties. 

At 10:00 p.m. a stag smoker sponsored by the National Warm 
4ir Heating and Air Conditioning Association was held at the 
Hollenden Hotel and several hundred enjoyed the festivities. 

On Wednesday morning the ladies Committee arranged a shop 
ping tour and in the afternoon the ladies enjoyed a bridge party 
at Halles Tea Room, after which a fashion show was given 

On Wednesday evening the 46th annual banquet of the Society 
was held in the grand ballroom of the Statler. At the conclusion 
of an excellent dinner, toastmaster Walter Klie introduced W. H 
Driscoll, who presented the retiring president, J. F. McIntire, with 
the past president's emblem. Mr. McIntire responded briefly and 
the president-elect, F. E. Giesecke, was then introduced. Two 
brief, but entertaining talks were given by Dr. W. E. Wickenden, 
president, Case School of Applied Science, and Dr. Harvey N 
Davis, president, Stevens Institute of Technology, Hoboken, N. J 
whose address covered the subject of The Engineer’s Job Today 

On Thursday many members and guests attended the luncheon 
f the Rotary Club of Cleveland, and heard Dr. C.-E, A. Wins 
low, vice-chairman of the Committee on Research, talk on The 
\ir-Cooled Human Body. His address, which was broadcast, was 
heard by 300 Rotarians and their guests 

On Thursday afternoon there were a number of inspection trips 
arranged by Prof. C. A. McKeeman, chairman of the Inspection 
Trips Committee. Two visits were made to the Industrial Rayon 
Corp., Painesville, and a group of 45 saw the new plant of Re 
public Steel Corp. Smaller groups made a tour of inspection of 
the AGA Laboratory and the mechanical engineering department 
laboratory of the Case School of Applied Science 

\t the conclusion of the meeting everyone who attended was 
lavish in his praise of the work of the Committee on Arrange 
ments, and resolutions were adopted for the many courtesies 


extended by the members of the Northern Ohio Chapter 





Opening Day at Exposition 
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Group of ASHVE Members and Friends 


Exposition Successful in Cleveland 


Startling developments in a1 


reirigerating are issociats \ 
nternational Heating and Ventilating | x posit ‘ 
the week of Janua 2 to 24 t | le Ha ( 
total of 303 leading manutacturers presented mprenensive 
plays of the latest air conditioning equipment at acce 
making this the largest | x position Nm its kind ¢ 
enthusiastic highly selected audience totaling nearly 25,00 
{ Ss Came tron i parts f the | t stat ( i 
many toreign < tries ft sce ft ~ i] re cw ( 
advan Unusual buying interest w rted mat 
hibitors, some of whom made actual ] of disy é 
during the exposition 

The Exposition, otherwise known as the A t 
Exposition, was held under the auspices of the Am 
SOCIETY OF HEA’ Ni ANI Vi I \ I j 1 
lowing an established custon held its 46t \n Mi 
during exposition week Meeting als in ( elat ‘ t 
Va nal ) j livat / ; 

The mrst neatin and ve tilati o « ~ ‘ | ] 
delphia in 1930 and subsequent presentatior have beet 
( leveland, Chicago and New York More thar 0 per ent 
of the space at this year’s Expositior vas taken | firn 


previously had participated 


VWAHACA Elects Officers in Cleveland 


tt iy ly Heating a 


L. R. Taylor, president, National Warm Ai é 


Conditionnmg Association, in welcoming the members and friends 


to the 44th convention held at the Hotel Hollenden, Clevelan 
January 22 to 24, stressed the advancement made by the ass« 
ciation and the importance of the work done by it Allan | 


} 


Ames discussed the amount and value of publicity received b 


the association and its work. Other talks given at the openin 


session were by Charles M. White, Cleveland, C. Ackersor 


Gadsden, Ala., and C. T. Burg, Cleveland 


The officers elected for the coming vear are as tollows 


president, C. A. Olsen, Elyria, Ohio; 1st vice-president, H. S 


Sharp, Cleveland; 2nd_ vice-president, Shirley Percival, Des 


Moines, Ia.: and Allen W. Williams, Columbus 
managing director and treasurer 
In the first of the research sessions, F. G. Sedewick. Minné 


was re-elected 


ipolis, chairman of the association’s research advisory commit 


tee, reported on the work of the committee, outlining current 


research, and sketching contemplated research activity. Tw 


technical papers given at this session were Heat Insulation 


, 


presented by A. P. Kratz, and Resistance of Air Flow to Regis 


> 


| 














ters and Grilles, delivered by S. Konzo, both from the Uni- 
versity of Illinois. 

B. F. McLouth, Lansing, Mich., chairman of the installation 
codes committee, outlined the association’s codes, telling of their 
value and in general pointed out the progress that had been 
made in the work of the committee. J. H. Van Alsburg, Chi- 
cago, presented a paper on Sizing Registers for Forced Air and 
\ir Conditioning Installations, emphasizing the importance of 
correct sizing and location of registers for proper performance 
of either a forced air or air conditioning system. J. S. Irvine, 
Toledo, spoke on the over-all merchandising interest of the 
association. An outline of the 9th annual. Short Course to be 
held March 25, at Michigan State College, was given by Prof. 
L. G. Miller, of the mechanical engineering department of the 
College. He extended an ‘invitation to attend the course and 
told of its advantages to all those interested in the sale and 
installation of forced air and air conditioning. 

The final session was held jointly with the ASHVE, in con- 
nection with their 46th Annual Meeting also convened in Cleve 
land at this time. 


A Distinguished Member 


On the Society’s rolls there are 84 members who were born 
in the year the Society was organized 1895, but one member 
has the unique distinction of being born on the day of the 
Society’s incorporation, January 24, 1895, and this member is 


Joseph Davis, Buffalo, N. Y. 


John James Addresses Western Chapters 


Better Comfort, 


What Means to 
Efficiency and Health, John James, technical secretary of the 


Speaking on Research 
Society, visited four western chapters recently, including Oregon, 
Pacific Northwest, Manitoba, and Minnesota. 

In his talk, Mr. James emphasized how the joint efforts of 
the physician, bacteriologist, physiologist, psychologist and engi- 
neer are being coordinated through available scientific research 
channels to determine:the standards for better living. He also 
stated that heat, humidity and air movement have long been 
established as important criteria of comfort, but today such 
additional factors as noise, color and radiation are felt to have 
some significance in appraising optimum environmental condi- 
tions. He further mentioned that through investigations on the 
removal of atmospheric impurities and air-borne bacteria in the 
treatment of indoor air, it is expected that improved health 
standards will result and a great deal of human suffering will 


be alleviated. 
Death of Charles S. Sonneborn 


Word has just been received of the death of Charles S. Son- 
neborn, New Castle, Pa., on November 4, 1939. Mr. Sonneborn 
was born in Hannover, Germany, in 1874, and came to this coun- 
try in 1891, locating in Philadelphia, Pa. Later he moved to 
Pittsburgh and was employed by the Union Switch and Signal, 
and Westinghouse Electric Mfg. Co., Swissvale, Pa. 

His inventive genius started him in his own business with the 
Pittsburgh Instrument and Machine Co., where he worked not 
ynly on his own inventions, but did considerable model work for 
others. 

In 1904 he was called to the Garland Mfg. Co., 
tendent of their nut and bolt plant, and in 1914 he was placed 
in full charge of their pressed metal radiator division. 


as superin- 


In 1926 he became vice-president in charge of production and 
design of Shaw-Perkins Mfg. Co., West Pittsburgh, Pa. Mr. 
Sonneborn joined the ASHVE in 1930, and was always fully 
appreciative of the value of the research carried on by the 
Society. 

The Officers and Council of the Society extend their sincere 
and heartfelt sympathy to his widow, who survives. Mr. Sonne 
born was active in Society affairs and will be missed by his 
many friends and associates among the membess. 
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The Guide 1940 Released to Members 


HEATING, VENTILATING, AIR CONDITIONING GUIDE 1940, 
6x9 inches, and 1184 pages, is now being distributed to 
bers of the Society. 

Prepared under the direction of the Guipe PUBLICATION ( 
MITTEE, it is an authoritative reference manual for the pz 
sion and industry, now in its 18th edition, issued annually 
devoted exclusively to the subjects of heating, ventilating 
air conditioning, and related data on refrigeration. Con 
by men active in the profession and the allied industries 
arranged in two sections—a Technical Data Section of 46 
ters and a Catalog Data Section on manufacturers’ equip: 





engineering data and 
formation on modern equipment, all of which is 


It supplies, in one compact volume, 
essential 
engineers, architects, contractors and others engaged 
industry. 

This new volume is less bulky and lighter in weight 
previous editions, due to condensation and consolidation of 
matter, and the use of lighter paper. Although there has | 
addition of much new data in old chapters and one new chapt 
the result is a volume actually containing more inforn 
but easier to handle and more convenient to use. A cl 
index and a detailed subject index give ready reference to t 
technical data. 

The Catalog Data Section has been entirely re-arranged 
many products described by manufacturers have been grou 
into five divisions and the contents of each division outlined or 
a title page, with page references to each group of products, ar 
cross references to relevant matter in the Technical Data Sec 
An Index to Modern Equipment provides a convenient classif 
reference to manufacturers’ data on apparatus and materials 

The Gurmwe Pustication Committers, F. C. McIntosh, ( 
man; P. D. Close, C. M. Humphreys, A. J. Offner, and S. $ 
Sanford, are to be congratulated for this fine volume 


+; 


Pittsburgh Members Inspect Buhl Planetarium 


hare 


February 12, 1940. The February meeting of the Pitts 


Chapter was devoted to an inspection trip through the B 
Planetarium and Institute of Popular Science. Following dim 
at the Roosevelt Hotel, the party inspected the air conditior 
system of the Planetarium. The system was described bri 
by the designing engineer and then Mr. Schumacher, the 
ing superintendent, and Mr. Bensen, Johnson Service Co., act 


hha 


as guides and conducted the groups through the machin 
rooms. 

Most of the party then attended the regular evening 
formance of the “Sky Show”, after which the members of t 


Society and their guests were invited to remain for a dem 
stration of the operation of the Planetarium Projector, an e\ 
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which proved to be the most enjoyable part ot tne evening's 
program. 


There were 


Ce 1 
‘ 


5 members and guests in attendance at this 


meeting as reported by T. F. Rockwell, secretary of the Chapter 


Open Forum on Insulation Held at Ontario 


February 5, 1940. Fifty-one members and guests of the On 
tario Chapter of the Society gathered at the Royal York Hotel, 
Toronto, for their February meeting, at which Pres. H. D. 
Henion presided. 

Following the reading of the minutes of the preceding meet 
ing which were accepted as read, President Henion called upon 
H. H. Angus to preside at an open forum on insulation. M1 
Murray, of the Building Products Ltd., spoke on fiber board 
insulation, followed by Mr. Graham of Canadian Lime and 
Alabastine Co., who spoke on mineral wool insulation. E. B 
Sheffield, Armstrong Cork Co., then addressed the meeting on 
cork board insulation. 

T. Buckley, Canadian Gypsum Co., spoke briefly on reflective 
type insulation, while Mr. Smith, Cooksville Co., followed with 
the other phases of insulation 


Considerable discussion followed on the application of insula 


tion to buildings, and before adjournment, H. G. Hill extended 


i vote ol thanks on behalf of the Chapter to the five speakers 


Western New York Hears W. H. Driscoll 


January 9, 1940. The January meeting of the Western New 
York Chapter was held at the University Club, Buffalo, wit! 
40 members and guests attending. 

The minutes of the two previous meetings were read and ap 
proved, Pres. L. P. Saunders congratulated Messrs. Davis, 
Mahoney and Strause for the successful Christmas Party, and 
announced that arrangements were made to have J. R. Vernon, 
advertising manager, Johnson Service Co., Chicago, speak at 
the February meeting. 

B. C. Candee gave the treasurer’s report, which was followed 
by an announcement by Roswell Farnham that preparations for 
the chapter dinner dance scheduled for February 22 had been 
completed, and it was voted to invite all members of the air 
conditioning council. 

C. W. Farrar urged a large attendance at the Annual Meet 
ing in Cleveland and mentioned that an effort was being mack 


to secure a special coach for convenience to take the mem 
bers to Cleveland. 

L. A. Harding reminded the members that the new Buffalo 
Civic Auditorium would be completed in time for the 1942 Air 
Conditioning Show. 

President Saunders introduced the guest speaker of the eve 
ning, W. H. Driscoll, past-president of the Society, who ad 
dressed the meeting on the subject of amputating the square 
toot, which referred to the Society’s recommendations for uss 
ot the MB and MBH unit instead of the antiquated square foot 
basis of rating heating jobs. Mr. Driscoll also reminisced about 
the early days of the heating business and the origin of the 
ASHVE, and traced the early history of the research work and 
[ne Guipe, all of which the members found very interesting 


Prof. Wilkes Discusses Building Insulation 
at Montreal 


muary 15, 1940. There were 35 members and guests in at 
tendance for the regular monthly meeting of the Montreal 
Chapter which was held at the M.A.A.A. 

The meeting was called to order by Pres. C. W. Johnson, and 


T. H. Worthington extended a welcome to the guests present. 
G. E, Perras moved that the reading of the minutes of the 
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previous meeting rive 
RK. F, Wormley 

W. U. Hugh ed the spea 
(5 B Wil es pr A ( 
Institute of Techr y, | ge, M 
mecting the ect I ! 

g I atl t i 

vas en tf » { \\ 


\f 


nd Annual Meeting and the |! x] 


) j The \W ‘ | 
January meeting at the Hotel Rowe, G 
members and guests in attendanc: 

Pres. B. F. McLouth called tl 
the secretary read the minutes of the D 
of the various standing committees wer 


President McLouth introduced Herbert | 


who gave an int istrative t 
adaptability or equi] im air ¢ 
Following consid dis ‘ 





lowa-Nebraska Members Inspect 


New Bankers Life Bldg. 


ry « } | ‘ ia 
Chapter was held at the Chamb H 
\fte 1 A ‘ ‘ ‘ 
Pres. T. R. J . vith 4 embx 
Phe utes precedi 
p ed, and E. H ‘ 
mittee, gave i v i ™ 
the local ] pte 
\ k Br V1 Le { 
business manager of the new Bankers Life B 
troduced by A. L. Walters, who then introd 
Pennsylvania Engineering Co Mr. White 
describing the desig nstruction and operat 
hanical equipment 1 ew Ba f | ( 
that irom the standp nt i me i ul ¢ y 
1 ome t the most itstanding | d 


United States in the last three or four year 
The meeting adjourned at 8:00 p. m. and re 


in the lobby of the new Bankers Life Buildis 
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divided into two sections and tours were conducted by Mr. John- 
son and Mr. White. 

The construction and operation of the mechanical equipment 
in the building was explained in detail, and included radiant 
heating and cooling, duct supply and exhaust systems. 

Most of the equipment in the building was still uncovered, 
presenting a very good opportunity to see and have explained 
the construction and operation of the most advanced installation 
of heating and ventilating and air conditioning equipment in 
the State of Lowa. 

The meeting adjourned at 10:00 p. m. 


Regulations of National Fire Prevention Association 
Discussed at St. Louis 


January 9, 1940. The regular monthly meeting of the St. 
Louis Chapter was held at the Kingsway Hotel, with 29 mem- 
hers and guests present. 

J. H. Carter, chairman of the attendance committee, made a 
brief report on the activities of his committee, and C. F. Boester 
read the minutes of the previous meeting, which were approved 
as read. 
3oester then brought up the question of the new 
code which is being prepared by E. P. Bradley. 

\ letter was read from the St. Louis Convention Bureau re 
questing that the St. Louis Chapter join the Convention Bureau 


Secretary 


in a plea to secure the 1942 Annual Meeting of the Society for 
St. Louis. The consensus of opinion was that the matter should 
be discussed further before any final action is taken. 

Pres. R. } ¥ 
the St. Louis Chapter to the Society's 
Cleveland. 

R. C. Smith, York Ice Machinery Corp., was called upon to 


Tenkonohy was chosen as the official delegate of 


Annual Meeting in 


discuss the paper on air metering devices presented at the Fall 
Meeting of the Society, Atlanta, which was followed by an in 
teresting discussion, 

Edward Sestak, National 


Board of Fire Underwriters, presented a paper on the subject, 


Missouri Inspection Bureau of 
‘A Discussion of Regulations of the National Fire Prevention 
\ssociation Governing the Installation of Air Conditioning, 
Warm Air Heating, Air Cooling and Ventilating Systems Em- 
ploying Ducts.” Mr. Sestak’s talk aroused a spirited discussion, 
and he was requested to send the secretary several copies of the 
paper, 
The meeting adjourned at 10:00 p. m 


Air Distribution Design Topic at Atlanta 


> 


January 3, 1940. 
was held at the Cox-Carlton Hotel, with 18 in attendance. 

Pres. T. T. Tucker called the meeting to order and a discus- 
sion followed on the revised by-laws as recommended by the 


The first regular meeting of the 1940 season 


by-laws committee and submitted to the membership for con- 
sideration. A motion was made and unanimously passed to 
adopt the revised by-laws, changing Article 2, Section 5 to 
require 8 members for a quorum rather than 5. 

The chairman of the research committee reported that he 
had written to Prof. F. E. Giesecke, A. & M. College of Texas, 
College Station, for his advice with reference to problems for 
research at Georgia School of Technology. 

Dr. R. L. Sweigert of Georgia-Tech. announced a citizenship 
institute scheduled in Atlanta for February 4 to 6, and impressed 
upon all present the necessity for greater thought and action 
by engineers in the duties of citizenship. 

Following the report given by the treasurer, the speaker of 
the evening, Herbert Kunen, New York, gave an interesting talk 
on air distribution design, which was followed by a series of 
questions which Mr. Kunen answered. The meeting was ad 
journed following the discussion. 
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P'Section 


Fred R. Still 
Dies of Pneumonia 
On February 15, at the age 


R. Still, vice- 
American 


of 73 Fred 
president of the 
Blower Corp., in charge of 
exports, died of pneumonia 
at his home 3457-82nd St., 
Jackson Heights, in ks. eae 
was born at Saginaw, Mich., 
November 25, 1867 and re 
ceived his early education in 





ordinary home schools. He started work at the age 
draftsman, and in 1887 became associated with Huyett & 
Mfg. Co., the predecessor of the American Blower Cor 
served as chief draftsman and in almost every capacity 
company, in the shop, in the field and in the office du 
career of 53 years of continuous service. In 1895 he 
chief engineer and directed the work of the company 
manufacture of heating, ventilating and drying apparatu 
blowers, and engines etc. 
In 1904 he joined the Society and took a very activ 
As his membership spanned all but 10 years 


Society’s existence, he witnessed the tremendous devel 


in its work, 
of the profession and industry and the growth of the $ 
from a total membership of 220 to nearly 3200. His wa 
active role in the work of the Society, and its TRANSACTION 
veal his contributions in papers which he delivered befo: 
Society, and the service that he rendered as a membe 
numerous Committees on the Council and as an officer. Hi: 
instrumental in the founding of the Michigan Chaptet 

and always took an active part in its affairs. 

At the Society's 23rd Annual Meeting in New York, 
Mr. Still took part in the preliminary discussion which r 
in the appointment of the committee to investigate the 
ity of establishing a research laboratory. This committ 
ported its recommendations at the Semi-Annual Meeti 
Chicago, and during 1918 when Mr. Still was president 
Society, the committee made its final report which result 
the establishment of the Society’s Research Laboratory at Pitt 
burgh, in 1919 with the late Prof. John R. Allen, dean 
gineering at the University of Minnesota, as director 

Mr. Still served as chairman of numerous committees 
Society; in 1917 on the Committee on Charter for New | 
ters; in 1919 as chairman of the Committee on Research ; 
chairman of the Executive Committee; in 1920 as chairn 
the Nominating Committee and again as chairman of the | 
mittee on Research; in 1922 as chairman of the Sub-Comn 
on Subjects (Committee on Research); and as vice-chair 
of Committee on Standards of Ventilation; he served as Pr 


1918 


dent of the Society and chairman of the Council i 
1922 and 


was instrumental in establishing THe GuIpE in 
tributed to its text section on many occasions 


Mr. Still was recognized as one of the country’s 
authorities on heating, ventilating and air conditioning. Al 
ardently interested in scientific research, he developed and 
fected new types of machinery and processes in those fie! 


engineering. 

As a youth he was one of the expert sailors on Saginaw 
This activity continued after he moved to Detroit, wher: 
participated in racing competition of both sailing and p 
boats and gained particular recognition as a navigator. He 
Commodore of the Detroit Motor Boat Club and became ai 
standing racing official in the power boat field. He was chairn 
of the regatta committees of the Gold Cup races held in Det 
and of the /nter Lake Yachting Association for several y« 


and in charge of the Perry Centennial Regatta. He served 
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president of the American Power Boat Association from 1923 





to 1931. tounded the firm ofl atku ngineet 

In addition to his membership in the ASHVE and the American euidance. enjoved an enviable grow 
Power Boat Association, Mr. Still was a member of the Ameri from Nebraska through the state of \4 
can Society of Mechanical Engineers and the American Society deat e was active head t Crs 

¢ Naval Architects and Marine Engineers (tee: Se Lenke Gitein and lea Okla 

[he Officers and Council of the Society are saddened by the He was one of the pioneers in the engineer 
loss of an old and loyal member, and extend their sincerest of the vapor vacuum heating system, and in the 
sympathy to his widow, Mrs. Harriet Humphrey Still, and son, conditioning industry he gained a national reputat 
Roscoe Wilson Still, who survive i le OM CE cael Blin le 

construction of the President Hotel, one ot i! ( 

Death of James W. Partlan in Detroit nosteiries 

James W. Partlan, president of the heating and ventilating fee Natkin )« en the ASHVE in » dons 
company bearing his name, died on February 2, 1940, at his those who signed the petition tor the fh 
home 2521 Edison Avenue, Detroit, after a brief illness. Mr 1916. He became president of that ( 
Partlan was 81 years old and had been a lifelong resident of active in Society affairs until his deat 
the city of Detroit. He received his early education in the or He is survived by his widow, Mrs. Selma M. N 
dinary home schools,-and his apprenticeship with the Detroit sons, Bertram Natkin, St. Louis, and Alfred N 
Metal and Heating Works, Detroit. In 1889 he went into busi to whom the Officers and ¢ exte 


ness for himself as contracting engineer in heating, ventilating 
and plumbing. 
Mr. Partlan joined the ASHVE in 1916, and at the Annual Edward Moss Dies 


Meeting of the Society in Cleveland, 1932, it was by a unani 


mous vote of the Council that he was designated a Life Mem Edward Moss, a member of the ASH\ 
ber of the Society. his home. Hollis. L. I. on February ° 40 aft — 
He is survived by his widow, Mrs. Sallie Partlan, a son. illness. He was engaged im the heating 
James S., a partner in the company, and a brother, C. M. Part in Brooklyn for over fifty years, from 1886 t 800 
lan, to whom the -Officers and Council extend their sincer tice with James Armstrong Co., then after 
sympathy. as a journeyman steam fitter, started im | 
Mr. Partlan, besides holding membership in the Society, was as a plumbing and heating contractor. In 1896 
a member of the Detroit Athletic Club, the Detroit Golf Club ploy of the Brooklyn Rapid Transit ( as superintende 
and the Detroit Curling Club plumbing and heating department, wher: 
and supervised the installation of the heating a: 
Kansas City Member Dies in Florida tems installed in their various depot 
and station After more than 25 years with t B. R 


Benjamin Natkin, president of Natkin & C 


sas if : ‘ , . , 
Kansa City, came associated with the New York Ra I t ( 


; SI ] sari BR , . 1, . ‘4 , 
Mo., died suddenly at Miami Beach on January 1, 1940, where he he remained until his death 


had gone to regain his health Mr Moss took a creat eat < 
Mr. Natkin came to the United States as a boy, and following will be missed by his many friends and a i 

his graduation in 1905 from the Armour Institute of Technology. The Officers and Council extend tl 

Chicago, he began his work in the heating specialty field in whicl widow and brother, who survive 











The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants f 


bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and t 

ences shall be printed in the next issue of the JourNaL of the Society or sent to the members in other approved manner as 
by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted 

the Committee on Admission and Advancement as soon as possible. 





When the Committee on Admission and Advancement has acted favorably w 


grade, the Council shall vote upon the election of the proposed Candidate for met 


i Candidate's applicati ” 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in tu 


Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advisis 


Secretary promptly of any whose eligibility for membership is in any way questioned 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it 
ot every member to promote. 


Unless objection is made by some member by March 15, 1940, these candidates will be balloted upon by the Council 
elected to membership will be notified by the Secretary immediately after election 


F CANDIDATES REFERENCES 
Proposers Seconders 
Mour, E. G., Sales Engr., Armour’s, Brantford, Ont., Can |]. P. Fitzsimons r. F. Rockwell 
(Advancement ) C. M. Humphreys J. F. Collins, |i 
Berroterre, CHESTER, Jr., Htg. & Air Cond., Modern Automatic G. C. Burt W. M. Wallace, I! 
Heat Co., Poughkeepsie, N. Y. F, H. Oecertel Harry Hoffmar 
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nbership by letter ballot. During the past: 
applications for membership have been received and the names of these men and their sponsors are published in the followi: 


























CANDIDATES REFERENCES 
- Proposers Seconders 
Bowes, W. H., Sales Engr., Canadian General Elec. Co., Ltd., H. R. Roth E. J. Davis 
Toronto, Ont., Can. H. G. Hill |. P. Fitzsimons 
Brown, L. S., Jr., Student, Catholic Univ. of America, Wash W. K. Karsunky F. M. Thuney 
ington, D. C. M. T. Firestone F, A. Leser 
Carter, A. W., Htg. Engr., Monarch Brass Mfg. Co., Toronto, H. B. Jenney F. E. Ellis 
Ont., Can. (Advancement) William Philip S. A. Jennings 
Cote, C. B., Contracting Engr., Boynton Cole & Co., Atlanta, CC. L. Templin T. T. Tucker 
Ga. (Advancement) L. F. Kent W. J. McKinney 
Crary, J. O., Mgr. Air Cond. & Commercial Dept., Frigidaire G. E. May F. S. McLaren 
Div., General Motors Sales Corp., New Orleans, La. D. J. Purinton F. G. Burns 
Crotey, J. G., Htg. Engr., Savannah Gas Co., Savannah, Ga. J. B. Hamlin, Jr. H. C. Mills 
J. E. Swenson R. T. Haley 
GeseL, K. M., Student, C. C. N. Y. School of Tech., New York, F. W. Hanburger H. F. Frese (Non-Mem/ 
; N. Y. F. L. Hilder L. F. Goltz (Non-Mem 
GOLDMANN, Puttipp, Student, Catholic Univ. of America, Wash- W. K. Karsunky F. M. Thuney 
ington, D. C. M. F. Firestone Fr, A. Leser 
GRANT, W. H., Jr, Br. Megr., Warren Webster & Co., New L. V. Cressy J. J. Friedler, Jr. 
Orleans, La. G. E. May N. J. Helwick 
Graves, F, V., Engr. & Sales, Frank A. Leon Co., Washing- William Bornstein R. H. Feltwell 
ton, D. C. W. E. Kingswell J. E. Axeman 
Gray, W. C., Air Cond. & Htg. Engr., Gulf, Mobile & Northern G. W. F. Mvers A. W. Clarke (ASM! 
Railroad Co., Bogalusa, La. W. TI. Oonk H. C. Morrison (ASR] 
GuILpert, S. R., Air Cond. Sales Engr., The Riester & Thes- L. E. Slawson H. E. Wetzell 
macher Co., Cleveland, Ohio C. M. H. Kaercher C. A. McKeeman 
Hackett, F, C., Sales Repr., Bell & Gossett Co., Washington, D. B. Tuxhorn W. H. Littleford 
<<. W. E. Kingswell W. D. Marshall 
Heacerty, W. H., Sales & Engrg.. Wm. H. Heagerty Co., W. H. Littleford EF, M. Thuney 
Washington, D. C. (Reinstatement) E. J. Febrey KF A. Leser 
HeSseELSCHWeERD?T, A. L., Jr., Instructor, Wayne Univ., Detroit, J. H. Walker James Holt 
Mich. (Advancement) !. F. McIntire D. L. Perkins (ASM! 
JENKINSON, V. J., Sales Engr., Minneapolis-Honeywell Reg. H. G. Hill Ernest Fox 
Co., Ltd., Toronto, Ont., Can. H. D. Henion ]. P. Fitzsimons 
Juercens, W. A., Sales Engr., John P. Childe Co., Cincinnati, R. P. Whitmer J. E. Allen (Non-Mem 
Ohio H. A. Soper W. D. Ehlers (Non-Mer 
Kinc, R. W., Sales Engr., Asbestos Covering & Roofing Co., E. J. Febrey W. D. Marshall 
Washington, D. C. W. H. Littleford T. L. Eagan (Non-M 
LupLtow, H. M., Sales & Engrg., Jackson, Miss M. F. May R. E. Pauling 
xX. C. Malvin H. L. Mohn 
McCusker, J. P., Student, Catholic Univ. of America, Wash W. K. Karsunky F. M. Thuney 
ington, D. C. M. T. Firestone F. A. Leser 
McEntes, F. M., Air Cond. Engr., Archt. of the Capitol, Wash- G. D. Fife J. J. Nolan, Jr 
ington, D. C. M. F. Hoppe S. P. Eagleton 
MeuMken, H. O., Engr., York Ice Machinery Corp, St. L. J. Du Bois 1. M. Musser (A Ven 
Louis, Mo. \. G. Matousek H. E. Miller (ASRE) 
Morrat, O. G., Application Engr., Canadian Westinghouse Co., James O'Neil J. P. Fitzsimons 
Ltd., Hamilton, Ont., Can. (Advancement) H. R. Roth \. S. Leitch 
Mo.iaNnper, E. D., Dir., Register & Grille Mig. Co., Inc., Brook- \. C. Buensod H. L. lanet 
lyn, N. Y. J. C. Rose C. S. Pabst 
Morro, J. J., Engr. in Charge, Paragon Oil Burner Corp., New 3}. H. Schulze W. M. Heebner 
York, N. Y. L.. W. Charlet V. J. Cuccei 
Norton, J. A., Mgr. Htg. Section, Crane Ltd., Toronto, Ont., H. R. Roth G. E. Cole 
Can. M. W. Shears S. A. Jennings 
Owincs, H. L., Refrig. & Air Cond. Engr., Houston Natural I. E. Rowe D. S. Cooper 
Gas Co., Houston, Tex. C. A. McKinney B. P. Fisher 
Paetz, G. A., Student, Purdue Univ., West Lafayette, Ind. W. T. Miller A. W. Cole (ASME) 
W. J. Cope (ASME) L. V. Ludy (ASM! 
Pautey, R. D., Development Engr., Wood Conversion Co., Clo- R. E. Backstrom 4. B. Alegren 
quet, Minn. D. B. Anderson H. M. Betts 
Repp, H. L., Br. Mer., U. S. Radiator Corp., Cleveland, Ohio J. E. Wilhelm C. M. H. Kaercher 
(Reinstatement) L. E. Slawson FE. W. Gray 
Rescu, R. J., Pres., McQuay, Inc., Minneapolis, Minn. kK. H. Seelert C. L. Bensen 
J]. F. Stafford M. L. Benson 
STancLe, W. H., Special Engr., Servel Inc., New York, N. \ A. J. Offner C. H. B. Hotchkiss 
R. H. Carpenter W. E. Heibel 
Sraurrer, J. E., Student, Carnegie Inst. of Tech., Pittsburgh, C. M. Humphreys G. G. Waters 
Pa. T. F. Rockwell F. C. McIntosh 
TittincHAst, H. S., Estimator, Minneapolis Gas Light Co., J. E. Swenson R. C. Jordan 
Minneapolis, Minn. F. B. Rowley C. E. Lund 
WYNGARDEN, J. E., Mgr., Day Heating Co., Salem, Ore B. W. Moore J. D. Kroeker 
W. R. Barton B. W. Farnes 





CANDIDATES ELECTED 








In the past issues of the Journat of the Society the names of the following men were listed as Candidates for Membership. T! 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the 
lowing list of candidates elected: 

MEMBERS ASSOCIATES 
Corr, W. B., Air Cond. Engr., The Doermann-Roehrer Co., Cin- Funk, D. S., Pres., National Standard Air Products Co., ‘ 
cinnati, Ohio. cago, Ill 
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edders 


lype K 
HEATING COILS GIVE 
HEATING MEN 








Ad 


WITH A CAPITAL . 


rs Heating men will find that the design of 
Fedders Type K Heating Coils incorporate th 
newest, most up-to-date and important mprove- 
ments offered to their industry. They are de- 
signed by engineers who recognize and appreciat« 
the balance between practical and theoretical de- 
sign and their influence on heat transfer and air 
handling efficiency as well as long life under severe 
operating conditions. 

Type K Heating Coil features include patented 
full-floating relief of over-all expansion stresses. 





and “knee action” relief of differential expansion 
between individual tubes . . . spiral fins are pressure wound and metallically bonded on seamless copper 
tubes . . . entire surface is tinned for protection against corrosion . . . integral orifices and scale breakers 
generously large cylindrical headers. 
Husky, rigid ARMCO ZINCGRIP casings assure adequate protection against piping stresses and coil 
distortion. Casings are only 9” deep,—made possible by Fedders exclusive methods of full expansion relief 
They provide compact size, extreme strength, and long life, trouble-free service. 


Fedders Type K Heating Coils are built in a complete range of sizes, capacities 


Cc ATA L Oo G E D in an and dimensions to fit your installation requirements . . . reserve your personal 
copy of Catalog H-691 right now. 
Easy to use Data Book ! 


MAIL THIS COUPON TODAY! 
te RS MANUFACTURING CO. Heating Division 
Tonawanda St., Buffalo, N. Y. 


Kindly send me copy of your latest Catalog-Hand Book. No. H- 
on Tyne K Heating Coils : Fedders Unit Heater Catalog 57 


FEDDERS 
UNIT HEATERS 








Fedders handsome, sturdy 
cabinets ... quiet operation 
exclusive streamline 


I 
! 
I 
ae I 
tubes and non-clogging fins | 
I 
! 
I 


NAMI 


are approved by Heating CONCERN 
Experts everywhere. Bui't 
in a complete line from 


to 1100 EDR, STREEI 
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Dependable Service 


You'll have plenty of reasons to 
be grateful if you install Fairbanks 
Iron Body Valves. They are sure 
to give years of trouble-free serv- 
ice, for their quality is deep down 
and enduring. 

The easy manipulation . . . ease 
of repacking . . . ease of renewing 
. . « interchangeable parts . . . 
sturdy construction . . . perfect 
seating . . . expert workmanship 
. . . careful testing . . . these are 
but a few of the features that will 
appeal to you. 

For more than 50 years it has 
been our constant aim to make 
valves that satisfy from the stand- 
point of operation, durability and 
economy. 





Try Fairbanks Valves and you'll 
be convinced of their superior ex- 
cellence. Distributors everywhere 
sell them. 


Write for our Catalog No. 21. 


THE FAIRBANKS CO. 


Valves, Dart Unions, 
Hand Trucks and 
Wheelbarrows 
396 Lafayette St., 
York, WN. Y., eston, 
Pittsburgh—D istributors 
in Principal Cities 
Factories: 
Binghamton, N. Y., 


Vv 


ACME THREADS 
FOR EASY OPERATION 
AND STRENGTH 


New 


Fairbanks 


Iron Body Globe 


Valves 


Fig. 0102 


DEEP STUFFING 
BOX WITH 
FOLLOWER GLAND 


LIBERAL 
NUMBER 
OF THROUGH 
BOLTS 


TOP SEAT FOR 
PACKING UNDER 
PRESSURE WHEN 

FULLY OPEN 


RENEWABLE 
SEAT AND 
DISC 


PASSAGES 
PERMIT 
FULL FLOW 


ay \ clopments 


pub panne rl 


For your convenience in obtaining more informatio) 
about any of this equipment, see coupon on page 15) 
Add the new products and companies listed here 1. 
your Directory Section which you received in you 
January, 1940, Heatinc, Preinc ano Am Conprrionin: 
and thus keep your records of sources of supply up 1 
date throughout the year . . . Single asterisk (*) indi 
cates equipment not listed in Directory Section; doub| 
asterisk (**) equipment and manufacturer not listed 


Vertical Delivery Unit Heaters 


No. 1787—Eleven models of a new line of vertical ck 
unit heaters are available in a capacity range from 30,00 
per hr (125 EDR) to 471,600 Btu (1965 EDR). Thes 


ers are recommended by the maker for applications whe: 
ditions call for a directly downward delivery of heated ai 


factories where high clearance is essential, as for cram 
over store and office doorway Ss, etc. 

Each unit is regularly equipped with a radial or spok 
deflector assembly known as the “Cone-Jet Deflector 


manual adjustment of the individual deflector blades, th« 


concentrated in limited direction or 
the 


installation heated air deflection may be controlled so as t 


ered air may be 


almost entirely to one side of unit. Thus, in a m 


more concentration on outside walls. By employing a 


angle of pitch on the deflectors, a high, narrow, jet lik 
of heated air may be thrown from a high elevation, accor 
When the unit is mounted relatively close t 
flattened for 


\ square condenser element is used 


to the maker. 


floor, deflectors can be delivery of a low, 


cone of heated air. 


units may be suspended directly from the supply branch 
rhe deflector assembly is mounted on a plate, the 


which is separated by a 1 in. space from the bottom of th 


proper. This device “inhales” extra air in order to give 
volume and greater velocity of air movement.— Modi 
Co., 17th St., Racine, Wis. 
lurbo-Compressors for Air Conditioning 

No. 1788*—First public announcement of a new tur! 
pressor for air conditioning and refrigeration was mack 
month. The manufacturer has long recognized the need 


supplementing its line of vertical reciprocating compress 


steam drive installations. Standard systems are availabk 


ing in capacity from 150 to 1000 tons of refrigeration 
The new compressor is particularly suitable for stean 
but can be powered by electricity. Its compactness is va 


in large human comfort or industrial air 


or in water or brine cooling installations for 


plants, the maker states. Trichloromonofluoromethane (“I 


11°) is the refrigerant. The assembly may be mount 
upper floors, or light simple foundations. 

Features include impellers operating at low speed, “bal 
disc” compensation of impeller thrust, and bladeless dif 
passages for reducing pumping limit and increasing ett 
Condensers are of non-ferrous internal construction. The w 


the flash non-ferrous construction, wit! 


metically sealed liquid pumps. 
Control systems vary with the type of prime mover empl 


cooler is of type, 


Direct drive, steam turbine powered compressors are 


with governors for speed regulating. Secondary control of 


able speed motors, driving through speed increasing gears, 


mits flexibility when electricity is employed Safety devices 


provided to assure constant flow of chilled water and t 


vent treezing 

These compressors were developed through the combined 
forts of the engineering organizations of York and Allis-( 
mers Mfg. Co. Installations include the United Gas and 
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NEW DETROIT 
DURA-FRAM 
EXPANSION 

VALVES 


DETROIT LUBRICATOR COMPANY 
HIGAN 


General Offices: DETROIT, MIC 
Conedian Representatives —RANWAY AMD ENGINEERING SPECIALTIES LIMITED, Mentren! lerente, Winnigng 
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@ For Efficient, Economical Air Condi- 
tioning ... Call on Vilter. 


fice of 
fie Stee THEO DEWITT 
™ CO ~eve Ss 
THE NEN MOUSE HOTEL HOLLENDEN 
 anaee ie 
THE MAY LOWER 
ws sanengrown.n. re CLEVELAND 
THE JAMESTOWN ~- 
poy beg November 


Vilter Mfg. Co., 
Swetlend Bld¢., 
Cleveland, Ohio. 


Gentlemen: Attention: Mr. i.D.Andress 





Now that we have had an opportunity to use 
the air conditioning equipment you installed 
at the Neil House for over a period of 
ninety days, I feel that I am in « pretty 
good position to report to you about it. 


No dabt, you will be pleased to learn thet 
this equipment functioned 100% from the 
minute your engineers turned same into 
service until just « few days ago when our 
engineers shut off the compressors because 
we do not need any sir cooling at this 
time of the yeer. 


We think the performance of this equipment 
is remarkable, compered with some experiences 
we have had in the past with other equipment. 


I wish to take this opportunity to thank 

you for the interest you took in this job, 
as well as to assure you I will always cell 
on you first whenever I 
air cooling ecuipment. 






S 
“* 





1939 








Says Mr. Theo De Witt 
Operator of Famous Hotels 


Vilter Installation Deserves Another 


When Mr, De Witt installed “Air Conditioning—by 
Vilter” in his Hotel Hollenden at Cleveland, it 
was called the “Sweetest Job In The Country” by 
engineers. 
That's one good reason why Vilter received the 
call to Air Condition at the famous “NEIL 
HOUSE” in Columbus, Ohio, another Dewitt- 
operated Hotel. And it’s this same “100% Per- 
formance” that inspires Vilter Air Conditioning 
wherever Human Comfort, carefully and economic- 
ally controlled, will pay big dividends in increased 
patronage and better business. 
Modern Dining Room of THE 
NEIL, HOUSE, Akron, Ohio, an 
other “DeWitt Operated” Hotel ‘ 
. . » Air Conditioned—by Vilter. ry 


The Vilter Mfg. Co. 
2148 S. First Street 
Milwaukee, Wisconsin 
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Line Co. office building, Shreveport, La.; First Natio: 
\tlanta, Ga.; Federal Reserve Bank, St. louis, M, 
Baer-Fuller department store, St. Louis; and the Unio 
ing, New Orleans, La., it is announced.—York Ice Ma 


Corp., Roosevelt Ave.. York Pa 


Wall Type Air Diffuser 


No, 1789—A wall type “Anemostat” air diffuser ha 
veloped for introducing cooled or heated air into a 
consists of a series of diverging semi-elliptical flari: 
placed one within the other, the face of the device | 
with the wall. 

The standard finish of the unit is sprayed aluminua 
finishes can be furnished upon request. If it is desir 
outlet be inconspicuous, it can be purchased with th 
finish and then painted in a manner so that the outlet \ 


with its surroundings.—Anemostat Corp. of America, 1 


St.. New York, N. Y 


Insulating and Heat Absorbing Glass 


No. 1790—The improved “Thermopane” dowble glass ; 
was displayed at the Sixth International Heating and \: 
I’xposition in Cleveland. It comprises two panes of glass 
into one metal sealed unit, to be glazed in a single sas! 
terior use it may be had ranging from Double Strength A 
ity to 4g, Ye and ‘4 in. polished plate glass, with a standar 
air space. For interior use the air space may be either 


in. The air space between the two lights of glass is del 
and hermetically sealed with a metal bond at the fact 


avoid dirt and condensation within it 
According to the manufacturer, this development used 
dow insulation provides practical insulating efficiency, r 
eliminates room side condensation, requires no seasonal 
tion or removal, and has only two surfaces to be cleaned 
[he same manufacturer also displayed “Aklo” heat abs 
plate glass available in standard thicknesses of 1 and 


is a plate glass of special chemical composition developed 
I I l 


sorb the infra-red rays from the sun. According to th 
facturer, it transmits 78 per cent of the visible light and 
29 per cent of the total radiant heat, as compared wit! 
10 per cent, respectively, for ordinary window glass.—! 


1 


Owens-Ford Glass Co., Box 919, Toledo. Ohi 


Heater-Ventilator Unit 


No, 1791 A new “high celine” heater-ventilater 1 t 
marily suited for large area heating where machinery 
and other obstructions make it more convenient to m 
units overhead to blow down 15 tu 50 ft was displaved 
heating and ventilating exposition in Cleveland. The unit 
the double purpose of heating in winter and ventilating 
culating air in summer; it has an adjustable damper in t! 
side which provides a means of changing the leaving air 
perature according to the needs of the job. When open 


with the steam shut off, it provides ventilation or circul 


iti 
The outlet design provides four-way distribution wit! 
velocities of discharge and the standard outlet may be ad 
or changed on the job. The heating coil is of copper 
struction. Sizes are available for 5000, 7500 and 10,000 
the heating capacities being 300,000, 450,000 and 600,000 Bt 
hr, respectively.—Buffalo Forge Co., 171 Mortimer St., B 


N. Y 


Evaporator Pressure Regulators: 


Waterproof Magnetic Valves 


No, 1792--A new line of pilot operated evaporator | 
regulators has been announced. These regulators have 


designed to maintain constant evaporator pressures rega! 
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Motors Designed to Do the Job 
MOTORS MANUFACTURED TO DO IT WELL 


What else can an industrial motor offer the user _ facilities of Delco Products and General Motors 
besides proper design—proper electrical and Research. Absolute accuracy is maintained by 
mechanical characteristics? Delco Products answers § grouping operations, and each machined surface 
that question with its line of Delco industrial motors is registered with every other machined surface, to 








that give longer life—longer satisfactory per- assure perfect alignment of the motor with the 
formance . . . because they are manufactured to machine it is driving. Problems of mounting are 
meet the most exacting General Motors standards further simplified by the fact that every Delco motor 
af precision. is dynamically balanced, to reduce vibration to a 


; minimum. We ask you to look within the motor you 
Many operations are accomplished on specially- — specify —for the plus factor that you get in precision- 
built machines developed through the combined built Delco motors. 


ge ¥ The turning operation on shafts is accomplished on 
@ special shaft lathe. All surfaces are then ground 
from centers, and dimensions across bearing diame- 


ters are held to tenths of a thousandth of an inch. 


/ MZ) 








Delco Products’ industrial A.C. motors are available in various 
types, possessing electrical and mechanical characteristics to 
meet practically every requirement. Each type available in open- 
frame, sleeve or ball bearing—totally enclosed ball bearing— 
totally enclosed fan-cooled ball bearing—also multi-speed 
motors. Electrical and mechanical modifications available. 


DELCO At 


PRODUCTS 
ALI ea adabidel DAYTON, OHIO 


| 
il 


MOTORS 


ben ie) fae te) ote) 7 Vale), | 
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of sudden load changes or fluctuations in suction pressure, ac- 
cording to the maker. They may be used on either single or 
multiple systems equipped with any standard liquid refrigerant 
control, such as float valves, thermo valves, etc. 

\ minimum operating differential of 2 lb between evaporator 
and suction pressures is sufficient for proper operation of the 
The principle of removable valve cages has been em- 
The entire valve ceat 


valve. 
ployed in the design of the regulators. 
and poppet assembly, ie, the valve cage, is replaceable with 
out removing the valve proper from the line. 

The same manufacturer has also added to its line of water- 
proof magnetic valves the “Type $2,” which is a packless, pilot 
operated piston type stop valve for use with “Freon,” methyl! 
chloride, brine, water, gas, air and steam. The waterproof coil 
and leads are designed to eliminate failure due to condensation 
of moisture when the valve is installed in low temperature or 
high humidity rooms.—Alco Valve Co., 2628 Big Bend Blvd., 


St. Louis, Mo. 


Air Eliminator 


No, 1793*—A new automatic valve, or air eliminator, may 
be used for removal of air from steam heated retorts, paper 
machines, creosoting cylinders, and “on and off” steam mains. 
It consists of a conventional type of diaphragm valve to which 
has been added a special dome shaped inlet chamber. Housed 
in the dome of the inlet chamber is a bellows type thermal 
expansion unit which raises and lowers a needle valve that seats 
against an orifice mounted in the top of the dome. This valve 
acts as a pilot valve to admit pressure to the top of the dia- 
phragm. A pipe above the diaphragm is fitted with a small 
relief vent which dissipates the pressure above the diaphragm 
when the pilot valve is closed. 

Operation is automatic and is based on the fact that air in 
a steam system has the effect of lowering the steam pressure 








Entire School System 


Converted with 


WEBSTER BURNERS 


The Series F600 WECO-N, G. E. gas burners are available 
Easily 
This 


burner operates on straight natural gas or mixed gas to 


for ratings from 50,000 to 10,000,000 B.t.u. output. 
installed in any metal firebox or sectional boiler. 


800 B.teu. 


Features 
ties at low 






mum flame length; 


bustion characteristics of various 





WECO —N.G.E. 
Series F600 


Higher capaci- 
pressures 
Unique baffles reduce maxi- 
Inter- 
changeable grills with mul- 
tiple ports can be varied to suit the com- 
gases. 


and hence its temperature. The sensitivity of the air el; 
can be adjusted by means of a needle valve regulating n 
this adjustment, it will open just a fraction of a degre: 
steam temperature or several degrees below, as may seen 
able for the particular service. 

The unit is self-compensating for changes in steam 
according to the manufacturer. The unit measures 12 
height, weighs 30 Ib, and has valve bodies made from by 
Armstrong Machine Wks., 874 Maple St., Three Rivers 


V.Type Refrigeration Compressor Units 


No. 1794—New refrigeration units designed primaril 
conditioning applications and utilizing a new eight 
V-type compressor for “Freon-12,” range in capacity 
to 125 tons for single units and up to 250 tons wit! 
arrangement. They are built with either V-belt or direct 
drive and can be supplied with either a horizontal s| 
tube type condenser mounted on the unit or without ¢ 
denser for use with a shower condenser.—Worthington P 


Machinery Corp., Carbondale Div., Harrison, N. J 


Electric Air Heaters 


No. 1795.—New wall and floor mounted air heaters 
announced are particularly desirable for use in crane cal 
houses, valve houses, locomotive cabs, scale rooms and garag 
the maker states. They are designed for use with « 
three heat hand switch or a thermostat 

The wall mounted heaters range from 25'@ to 3144 
length and are from 105g to 167g in. high. They have a 
of 1000 to 4500 watts and operate on 115, 230 or 440 


The floor mounted heaters have approximately the same he 


surface in inches and the same wattage rating as the wall 


Westing! 


but are made to operate only at 115 or 230 volts 
Electric & Mfg. Co., Mansfield, Ohio 








The heating plant shown here is one of five in an entire 
school system all of which were converted to gas fuel 
with Series F600 WECO-N, G. E. Burners. 


Write for descriptive bulletin. 


THE WEBSTER ENGINEERING CO. 


TULSA 
Surface Combustion Corp. . . . . 


DIVISION OF 
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EN YEARS AGO a remarkable development made 
SAFETY WITH its appearance in the Hexible metal hose and tubing 
world. It was seamless metal tubing with all the flex: | 
bility ofa garden hose 
Since then American Seamless Flexible Metal Tubing 






















, 
rt dit 


has found its way into thousands upon thousands « 


’ 


ferent applications, each making valuable use ot 


one or 


more of its unique properties...such as: 


No joints, welds, laps, seams or packing where 
leaks can occur 

Ir has been flexed millions of times without 
breaking down 

Available in various alloy S, COTrosion resistant 
and strong, and thus useful for a// industries 
Braids and casings make it as strong, as tough 
as pipe; but in addition, it’s flexible 


In other words, American Seamless is the most depend 


able tubing you can buy for the convey- 





ance of steam, air, gases and liquids 













for connecting moving or misaligned 


ERICAN 


. 

if, 

. Ss 
era, 


parts. You can read more about American 
Seamless in SS-25, a 24-page book of facts 








m 





'UBiIn 


illustrated by more than seventy-five 
pictures. Ask for it—-no obligation. 
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In air conditioning systems, Amer 
Seamless eliminates vibration 
[ror mpressor. See page 12 in Bul 
55-25 for complete information 


ANACONDA 
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New Jet Pump 


No. 1796 


well pumps, a jet pump unit has been developed which utilizes 


lo bridge the gap between shallow well and deep 


the ejector principle, its maker states 

his unit operates by diverting water under pressure down 
a drive pipe to a jet manifold Che heart of the jet manifold 
is a jet made of “Tenite,” a plastic. The water emerges from 
the nozzle at a high velocity and passes upward through a 
venturi tube, creating a partial vacuum at this point. The vacuum 
in turn draws water from the well through the venturi tub« 


creating pressure sufficient to torce the water up the suction 
pipe to a point where the centrifugal impeller can pick it up 
Michigan 


for delivery to the pressure tank.—Crane Co., 836 S 


\ve Chicago, Ill 
lime.Temperature Controller; 
Two Stage Thermostats 


No. 1797—The new “Chronotherm’ 


ature controller is designed 


automatic time-temper 
operate any ot the maker's 
Series 10 primary control and combines automatic time control 
with the features of the heat accelerated Series 10 thermostat 
lt has a self-starting telechron electric clock to lower the tem 
perature automatically at any desired time at night and restore 


the normal temperature at any time during the day 


he standard operating range is 56 to 84 F, with an adjust 
able differential The case is small size for an instrument 
of this type (height 35, 1n., width 544 in., depth 2 in.) and 
is finished in rich silver bronze It is expected that production 


March 15, the 


ot this instrument will equal the demand by 
maker says. 

Che same manufacturer has also announced a new two stage 
a-c application only (1 amp, 


thermostat for low voltag« 


olts) which is designed to control the “high-low” or “high 






IS THERE ANY TRICK 
TO INSTALLING A 

WEBSTER-NESBITT 
PROPELLER- FAN 


ENGINEER 


TECT 








interiors. 


Manufactured by JOHN J. NESBITT, INC. 


















CONTRACTOR 


low-off” flame sequence provided by some types of gas 


burners Two circuits, closing in sequence on temperat 


are pl »vided—one controls the high, the other t 
valve—and both are actuated by the same himetal ek 
magnet his design prevents the device from getti 


step and assures proper operating sequence, the mak: 
Standard operating range is 54 to 86 F or its Centigra: 
alent ; available Mim 
Honeywell Regulator Co., 2701 Fourth Ave S., Mi 


Minn 


however, other ranges are 


Unique Air Conditioning Patent 
No, 1798 
recently patented The basic invention is descril 


Reissue Patent No 


improvements 


An unique method of summer air condit 
21,203 and other pending pat 


\s set forth by the patentee, the object of the syst 
make use of steam or hot water heating plants to provick 
and complete air conditioning in hot weather \ « 
summer delivers compressed, filtered outside air at atn 
temperatures into the piping which is used for stean 
water heating in wintet On reaching the radiators 
pressed air is cooled below zero by expanding it, and 
air stream is mixed with another more copious strear 
tered outside air drawn in from outdoors through a wit 

The warm outside air stream is thus cooled below 


point, causing condensation of its moisture which is 
within the radiator and drained through the retur: 
cooled, dried air, after mixture with a third stream « 
lated room air, then its introduced into the room 

The expanding compressed air energizes a motor whi 
the two blowers used to produce the outside and recirculat 
streams; the air motor also drives a secondary air cool 


pressor which acts as a booster for the main compress 


A typical unit heater buyer, having heard a Canada Dry program, 


questions a jury of experts about unit heaters. 


-EAS\EST THING IN THE WORLD! 
CENTERED STEAM AND RETURN - 
CONNECTIONS PERMIT W-N UNITS ; 
TO BE SUPPORTED DIRECTLY « 
FROM STEAM PIPING WITHOUT i 
NEED OF ADDITIONAL HANGERS,| <=) 
EXCEPT WITH THE VERY A 
LARGEST SIZES, PERMITTING 
EASY ADJUSTMENT FOR 
DIRECTION OF BLOW. 




















WEBSTER-NESBITT, quiet, propeller-fan unit heaters are 
recommended for heating small and medium-size 
Available in 7 casing sizes, each with a ° 
choice of 3 heating elements of varying capacities 
e Centrifugal-fan Giant unit heaters for heating large 
areas are offered in a full range of sizes and 
capacities e Series F unit heaters are for small inte- 
riors where exceptional quiet and neat appearance 
are important. In 4 sizes. CATALOGS FREE ON REQUEST. 


UNIT HEATERS 


Address Nearest Webster Sales C 
Consult Telephone Directory 


Holmesburg, Philadelphia, Pa. 


Distributed Exclusively in the U. S. A. by WARREN WEBSTER & COMPANY, Camden, N. J. 
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tre These four units are mounted within the radiator en 


lo on a common, vertical shaft. Temperature and humidity 
of the air in each room may be independently controlled, either 
wytowatically or by manual setting of two valves.— | 


Thatcher, Consulting Engineer, 891 Park Ave.. New York, N. ¥ 


Germ Killing Lamp 


N 1799—Investigations of a new germ killing ultra-violet 
R. Koller have shown that one of the 


15 watt lamps in a duct of non-reflecting material can steriliz 


lan conducted by Dr. | 
oa cim of air, the maker states ‘he lamp is a tube of special 


elass filled with low pressure mercury vapor. It resembles regu 
lar fluorescent lamps except that there is no fluorescent coating 
inside the tubc It is available in three sizes, largest of which 
*« the 15 watt lamp, 18 in. long and 1 in. in diameter The 
lamps can be operated off the usual commercial 110 volt circuits, 


but require the same auxiliary equipment as fluorescent lamps 


General Electric Co., Lamp Dept., Nela Park, Cleveland, Ohio 
l 


Liquid Level Regulation 


Among the developments introduced at the heating 
Magenetrol 


method of liquid level regulation tor pump controls low ind 


No. 1800 


und ventilating exposition in Cleveland was the new 


high water cut-offs, and low and high water alarms 
Operation of the device depends upon a piston attached to the 
float, the piston being free to rise or fall inside a tube. Outsick 


the tube is an “Alnico” magnet. When the piston inside the 
tube comes within the magnetic field of the magnet, the latter 
snaps forward. The action makes or breaks the circuit, depend- 
ing upon the function, by changing the angle of tilt of a mercury 
tube switch attached to the magnet. When the float iowers (or 
if it rises still higher) the piston drops out of the maguetic field 
and the action is reversed 

With this method, the maker states, the only problem is to pro 


vide a float chamber, enclosing tube, and float ball of suitable 





thickness for the working pressure or temperature to be encount 
ered—Fred H. Schaub Energ. Co., 325 W. Huron St., Chicago, 


Il] 


Axial Flow Fans 


No. 1801—The new “Buf-flow Limit-Load” axial flow far 
were on display at the recent heating and ventilating exposition 
1 Cleveland. According to the manufacturer, the announcement 
completes a three year test and research period undertaken to 
improve (1) efhciency by correct proportioning of blades, hub 


and inlet and outlet; (2) pressure characteristics by producing ; 


non-overloading power characteristic; and (3) noise character 


istics by lower speeds and directional vanes to reduce turbulenc: 





\ feature of the design is a set of stationary blades, or directional 
guide vanes, in the fan inlet to spiral the air in a direction opp 
site to wheel rotation in order that the air may he directed to | 
leave the wheel in an axial direction | 
\ccording to the manufacturer, the power curve for the fan is 
ite flat and therefore motor sizes can be selected close to the | 
actual horsepower without danger of overloading. The fan is 
available in an arrangement for v-belt drive, for direct drive, and | 


either vertical up, vertical down, or horizontal discharge 


a blowing fan a bell inlet is furnished and the exhausting 
unit ts complete with an inlet cone flanged for connection to ex | 
stl ¢ ductwork.—Buffalo Forge Co.. 171 Mortimer St.. Buffalo, 
yO 
Solar Heat Screens 

1802—-Among the developments which attracted wide in- | 
tey 4 , - _ . - . . . . . | 
, at the heating and ventilating exposition in Cleveland was 
ew “Kool Shade” screen, which has been designed to keep 
Hes rinc, Preunc ann Air CONDITIONING, Marcu, 1940 






wu 
STEAM 
TRAP 
PIPING 


A sediment pocket and blow-down at the bottom 
of a steam trap is different. And that is a new 
twist that engineers at Industrial Rayon Corpo- 
ration added to the advantages of simplified pip- 
ing with Anderson Super-Silvertop steam traps. 


Since the vertical inlet tube reaches almost to 
the bottom inside this steam trap, the drain plug 
opening just below the tube is the logical place 
to attach a sediment pocket and blow-down 
valve. Have you ever seen a more clean-cul, 
practical piping layout? (Trap is a No. 25 Super- 
Silvertop installed at the Industrial Rayon 
Corporation's Painesville plant.) 


Another feature of the Anderson Super-Silvertop 
trap is guided bucket—a bucket-on-a-track con- 
fined to straight line motion—a bucket controlled 
in true engineering fashion to open the valve 
wide and close it tight. This design also permits 
a larger bucket in the same size case and a longer 
lever arm. These together open a larger valve 
and open it wide to give greater trap capacity. 
Find out more about Super-Silvertop. Join 
the thousands of satisfied users who no 
longer put up with complicated puzzle piping 
and swinging bucket — write today for com- 
plete details and prices. 


THE V. D. ANDERSON COMPANY 


1949 WEST 96th STREET © CLEVELAND, OHIO 





SUPER-SILVERTOP trars 

















It is made of horizontal flat bronze 
half-inch 


wire, these flat strips functioning like a partly open venetian 


sun heat out of a building. 


strips, woven together every vertically with bronze 


blind. These strips are no further apart than the wires of ordi 
nary msect screening, and the screen keeps out insects as well 
as reducing solar heat gain. 

\ccording to the manufacturer, tests have indicated that this 
screen transmits only 19 per cent of the total solar heat reachiry 
it. Thus it is of advantage in enabling reduction in capacity of 
the air conditioning equipment for a building, in redxcing ope 
ating costs or enabling the conditioning of a larger space without 
increasing the capacity of the plant.—Ingersoll Steel & Disc C 
110 S. Michigan Ave., Chicago, IIL. 


Stack Thermometer 


No. 1803—With a new all-metal stack thermometer introduced 


recently, flue gas temperatures can be measured by fitting it into 


a sleeve holder furnished with the unit. The sleeve holds th 


thermometer stem in a horizontal position in the center of the 
flue gas stream without danger of dropping it into the flue 
enclosing the sensitive element, the 


Completely temperature 


stem is 9 in. in length. A shatterproof scale glass is employed 


1000 F, and accuracy is 
guaranteed within 1 per cent by the maker.—Weston Electrical 


Ave., Newark, N. J 


The temperature range is from 200 to 


Instrument Co., 619 Frelinghuysen 
Bronze Valves 
No, 1804—A new line of bronze globe and angle valves with 
plug type discs and renewable seat rings is announced for close 
control in throttling service and for general heavy duty. These 
valves are made in sizes from % to 2 in. for 200 lb steam at 
550 F and 400 lb cold water, oil or gas, non-shock; and in sizes 
from \% to 3 in. for 300 lb steam at 550 F and 600 lb cold water. 


il or gas, non-shock. 








EVAPORATORS 









TYPE “K" 


TYPE “‘W 
COOLING COILS 








COOLING COILS 


Ihe stems have 60,000 Ib per sq in. tensile strength wit! 


threads, and have rounded stem head to 


The 
union bonnet rings, and have a machined seat on the under s) 
} 


standard permit 


centering of the disc. bonnets are provided witl 


to permit repacking under full line pressure when the 
Kennedy Valve Mfg. Co., Elmira, N. \ 


wide open 


Pressure and Low Water Control 


No. 1805*—A new 


trol is offered for the protection ot low pressure, 


combination pressure and low wat 


auton 


fired steam boilers against the hazard of firing into a dry 


or building up excess pressure. The control is furnished sta 


with quick hook-up attachments for simplified installati 


plying with the ASME code, according to the maker. It 


packless construction, the seal being a metal bellows 
Double 


outside adjustments are provided for setting tl 


sure range, which is adjustable from 0 to 10 Ib. Electri 
pacity is 10 amp 115 volts; 5 amp 230 volts. (Motor rating 
repulsion-induction, 1 hp split phase or d-c.)—Mercoid 


1201 Belmont Ave., Chicago, II! 
Centrifugal Pump Unit 


balanced “Monobloc 
maker) the motor and puny 


No. 1806 \ new centritugal 


wherein (according to the 
been engineered as an integral unit of balanced functional 


munimutr 


has been announced. It is compact, requiring 
space, but is provided with ample room for repacking the st 
ing box. A shaft of large diameter, on rigid bearing mount 
maintains concentricity of rotating parts to increase packing 
The new drip-proof motor features a directed flow of ventilating 
air to prevent drawing of moisture into the motor 


This unit is offered in sizes from 1 to 4 in. with capacities 


Why Continue 
To Suffer From 


Summer’s Heat? 


With Young evaporators and cooling coils you have avail 
able all the essential cooling surfaces to do any air condi 
tioning or cooling job, using Freon, methyl chloride, wate: 


or brine as the coolant. 


From the Young catalog you can select a coil of the proper 


dimension and capacity to meet your specifications. 


The Young representative in your vicinity is a competent! 


engineer who will gladly work out your cooling problem- 





without cost or obligation. Now is the time to plan to keep 


cool this summer, Write fer literature on cooling. 


YOUNG RADIATOR COMPANY 


RACINE 


WISCONSIN 
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m against heads up to 280 ft. It is available in bronze 


1000 
ftted. all-iron and all-bronze construction, horizontal or vertical 
mountings, with motor of any electrical characteristics.—W orth 


‘ngtor’ Pump & Machinery Corp., Harrison, N. J 


Refrigeration Compressor Control 


No. 1807—The new light duty “Polartrons” may be used to 


refrigeration Compressor motors under 1 hp, or for larges 


cos 
sizes if used to pilot a magnetic starter They embody the fea 
tures of the present heavy duty type, including “frost free con 
stant cold control” of refrigeration coils and independent ad 


systment of on and off suction pressure, the maker points out 
Models are available for low side or both low and high sick 
pressure control \ small pilot relay inserted in the case may 
e attached in the field, if desired, to permit room thermostat 
ontrol of refrigeration 

The switching mechanism is a newly designed, snap action, 
Separate adjusting dials (calibrated if ce 


\ spc ial 


lever” is furnished which, when at 


non-magnetic switch 
ired) are supplied for on and off suction pressures 
wxiliary “cooling control 
tached, will permit limited regulation of the temperature by the 


perator.—Minneapolis-Honeywell Regvlator Co., 2701 Fourtl 


\ve., South, Minneapolis, Minn 


Protects Refrigeration Valves 


No. 1808—A development for increasing operating efhcien 
f expansion or solenoid valves in refrigeration systems is the 
new “Trap-it” strainer or filter unit recently announced. I|: 

designed to trap impurities such as water, scale, gummy deposits 
and particles of solder. It contains nothing that can dissolve o1 
be injurious to the refrigeration system, the manufacturer re 
ports, and it prevents many of the causes for sticking or slow 


icting valves which can often be traced to sources other than 


the valve itselt 

\t the present time the unit ts available in three sizes he 
small size is furnished with a '4 or 4% in. SAE male flare inlet 
ind outlet connection and is suitable for installations of 1 ton 
The medium size, also available with the '4 or ¥%& in. inlet and 
utlet connections, will handle 2 tons of refrigeration, while the 
large size unit is adequate for systems up to 4 tons, and is avail 
able with 3g or % in. inlet and outlet connections These rec 
ommendations for size are based on the use of “Freon.” The 
nit will handle twice the amount of refrigeration where methy] 
hloride or sulphur dioxide is used 

The filtering element is a specially wound bobbin of coarse 
recessed cotton yarn of soft texture Automatic Products ( 
2460 N. 32nd St., Milwaukee, Wis 


Self-Contained Room Coolers 


No. 1809—Three sizes of “Mobilaire” packaged room coolers 
requiring no plumbing connections, are available with capacities 
1000, 6000, and 8500 Btu per hr. The new line includes two 
models of the type that are installed directly into the window 
Irame and project out a few inches into the room 
rhe third unit is a floor model and has a rated delivery of 
100 cim conditioned air.—Westinghouse Electric & Mfg. Co., 


ast Springfield, Mass 


Improved Line of Control Valves 


No. 1810—An improved line of “Stabilflo” controlled valves 


designed for accurate response to the demands of a control in 
strument has been announced 

\s equipped with a wide range V-port plunger, the valve has 
t rangeability of 50 to 1, the maker states. When this valve is 
lifted off the seats, the initial clearance flow is 2 per cent. From 


© : : 
this ° per cent flow to 100 per cent flow, the valve gives equal 
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5200 Harvard Avenue 


THERE 19 someTHinG 
NEW UNDER THE SUN! 


Make this test: Try to jab a pin or piece 
of wire straight through the AIR-MAZE 
You'll hit a haffle as 


soon as you get through the first screen 


air filter panel. 


Yet air goes through freely with prae- 


tically no restriction. 


The reason is that AIR-MAZE construe- 
tion embodies a unique and scientific 
principle which is radically distinctive 
in its application to air filter design 
AIR-MAZE filter panels consist of a maze 


of alternately placed and exactly spaced 





crimped galvanized wire screens. These 

screens are not only graduated in size 
: Tyre A AIR-MAZE 

from large crimps to small but are se Air Filter Panel 

alternately placed as to form positive 

baffles which intercept the passage of even the finest 


dust, pollen and lint. 


This novel baffle principle causes the flow of air to 
change direction and be divided again and again during 
its passage through the filter panel. In this manner 
entrained particles in the air cannot escape impingement 


on the evenly spaced viscous coated baffles 


AIR-MAZE filters are economical because they need no 
replacement and cost only a few cents to clean them 
for renewed, eflicient 


troublefree perform 


ance. Of all metal con 
struction they are ap 
proved by the Under 


writers Laboratories as 


BY THE 


fire retardant. They are 


UNDERWRITERS 
LABORATORIES [inn 


detailed information 


odorless, sturdy and easy 


UNDERWRITERS’ APPROVED panel spaces. 


SERVICING METHOD NECESSARY 


AIR-MAZE CORPORATION 


Cleveland, Ohio 


AIR-MHZE 


CLEANABLE 
AIR FILTER PANELS 
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For many years we have 


specialized in the air condi- 
tioning field, handling a 
large volume of business 
annually. 


Manufacturers, engineers, 
contractors and users 
learned long ago the VALUE 
of using HOWELL Air Condi- 
tioning Motors. 


They found that these 
motors measure up to any 
requirement, no matter how 
exacting .. . run EXTREMELY 
QUIET . . . that ratings are 
liberal . . . service prompt 
and reliable. 


“Good enuf’’ has never 








Type SC Air Condition- 
ing Motors —sizes, '/, 
to 150 H.P. 








been a policy at HOWELL. 
Since the first HOWELL Motor 
was wound in 1915, we 
have constantly sought — 
and attained — product 
improvement. 


In short, when you specify 
and use HOWELL Air Condi- 
tioning Motors, you are pro- 
tecting your installation in 
the best possible manner 
against any motor trouble 
whatsoever. 


We suggest that our Bul- 
letin SC will interest you. 
Write for it! 












system of large pharmaceutical manufacturer. 
INSISTS on HOWELL, as a result of over 20 years’ experience 
with hundreds of HOWELL Motors in its various plants. 


¥ Hlustration at top shows HOWELL Motors driving air washer 
pumps and main supply fan in office building air conditioning 


This company 


ELECTRIC MOTORS COMPANY 


HOWELL 


Representatives 


In All Principal 


MICHIGAN 
Cities 


percentage increases in flow for equal amounts of val 


cording to the announcement The V-port plunger 


and pinned to the valve stem and designed for eas) 
In addition to this V-port valve plunger, two ot! 


available for exceptional control applications 


Operation of the valves is provided by a floating 
which incorporates suspended construction to eliminat 
guides and anti-friction bearings. The mot 


adjustments or 1 
Foxboro ( ©. 106 Ne ponset 


without disturbing the motor 
valve and motor 


Mass 


Plug Cock for Gage Lines 








4 ‘ * 
\ 1811 \ lubricated gage cock w 


opened or closed with a one-fourth turn ha ( 


test pressures up to 4000 lb and with a rat 


tor water. oil and cas of 2000 | 
Its body is forged steel and it has a stainless st 
lubricant is inserted under a lubricant screw w 
down rrrning of the screw transmits | ra 
the seat, and in the event the cock becomes 
pressure ex ted will loosen it Special 
tor steam 
Chis vate in k Is made il ij al 


operated Merco Nordstrom Valve ¢ OO 


Self-Contained Air Conditioners 


No 1812 The “Yorkaire” line t self ontan 
toners tor commercial establishments has been « 


mmproved to include units from 2 to 15 hp 


‘ | } ‘ ’ } ] 
SIZOCU usiness p.aces, where the conditi 

re ul ' } ] " y} hbinet 1 
area, arm are housed it upright camnets er 
space Chey can he used witl or without a 
thon The models numbered 700. 1000 ane oOo 
medium to large sized establishments where 
concealed mm the basement or anteroom and ai 
| ' 


y means of duct work These larger conditi 


complete unit York lee M achmet ( 
York Pa 


New Flaring Tool 





No. 1813—An improved tool for flaring copper 
aluminum tubing is designed for use in making up sta 
Hare connections \ feature of the tool is its ke 
made so that it can be slipped directly over th 
twisting or turning, the maker states This has 
plished by slotting the inside edge of the yok« 


position, a slight turn holds it in place 


The construction of the bottom of the yoke makes it | 


is little space bet wee 


rhis is said to be particularly advant 


make flares even when there 
end of tubing 


fin tubing The yoke is of forged steel constructiot 


offered, one for handling 


[wo sizes of the tool are 
OD tubing and the other for handling 


Imperial Brass Mfg. Co., 1200 \W 


ve, ve and in 
and 5¢ in. tubing 


son St., Chicago, Il] 


High Speed Synchronous Motor 


No. 1814 


construction has been developed with the aim of simp 


\ new high speed synchronous motor 
stallation and wiring and reducing space requirements 


on the job for the motor is the same as for a squirré 


















} 


motor, need for a separate, panel type control having 


ion 


h eliminated, the maker states 

he motor consists of a fabricated, all steel motor of compact 
design; an exciter, mounted on top of and V-belt driven by che 
motor, or direct connected to the motor; and a field control 

mounted on the motor, for automatically applying and ré 

moving excitation for the field winding of the synchronous motor 
exciter and field control unit are wired to the motor at ih« 

tory. Thus, the only wiring required on the job is betwe« 
the synchronous motor and the line control unit which can l« 
an ordinary, wall mounted, across the line or compensator 

uction motor starter 

These motors are avat.able tp to 350 hp at 1800 rpm.—Ele 
tl Machinery Mie. Co., 1331 Tyler St.. N. E Minneapolis 
Minn 


Gage for High Pressure Oxygen 


No, 1815—A new special oxygen “Duragauge” for leh pre 
sure oxygen service has been announced The case is a heavy 
rass casting with a “satety solid front” and a full open back 
The back of the gage is sealed with moistureproof paper pri 
tected by a thin brass dis The mounting lugs on the case hold 
it away from the wall 

[he gage cover ts of transparent plastic to open up the dia 
for easier reading . 

Accuracy is guaranteed to within of 1 per cent, the mak« 


Maxwell & Moore, In Ashcroft America 


rt, Conn 


Manning, 
Div., 


states. 


Gauge Bridgep 


Improved Underfeed Stokers 


No. 1816—Improved models of the “Vulcan” and “Lo-Set um 
underfeed stokers were announced and displayed at the rece 
International Heating and Ventilating Exposition in Cleveland 
These stokers are for heating and power plants and now offer 

states the manutacturer—-improved retort design, a new 
method of combustion control, and a mechanical drive guarai 
teed tor five years 

Combustion control regulates the coal feed, air supp!y and 
verfire draft in ratio with the steam demand | mea 
timing devices; no variable speed or double shaft motors are 
required, according to the manutacturer.—Canton Stoker ( » 
07 Andrew Pl... S.W.. Canton, Ohio 
Flexible Bronze Tubing 

No. 1817—A new 4 in. ID flexible seamless bronze tubing 
has been developed. For frequent flexing a minimum bending 
radius of 24 in. is recommended by its maker, although a length 


i the tubing of about 5 ft can be bent by hand to a radius of 


but 6 in. 


\ccording to the announcement, pronounced S-shaped corruga 


tions in close pitch are responsible tor 


lefthand helical 


M4 deep and relatively 


the flexibility. The convolutions form a thread 


to assure uniform distribution of stress and long life of the hose 


Covered with bronze braid jacket, this tubing will withstand 
a safe internal working pressure of 150 Ib per sq im. and is 
suitable for conveying steam, oil, water, gas, air, etc., states 
the maker. The principal applications include vibration elimina 
ti diesel exhaust tubing, etc. Weight per foot is approxi 
mately 6.5 tb. Suitable pipe thread couplings or flanges are 
ivailable in standard sizes——Seamlex Co., Inc., 5-19 48th Ave 
Ls Island Citv, N. Y 
Automatic Reset Timers 

1818—A new series of automatic reset timers and time 
ce relays are especially adapted to provide a variable time 
delay between the operations of commercial or industrial stokers 
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What’s In Front 
of a Boiler 


Is What’s In Back of 


It 


ERE lately | 


a triend what needed a tube of some sh i\ 


went inter a drug store wit! 


ing suds. 


There wuz a smart 
what tried to sell him 
brands costing a lot less. 


the 
them 


countet 


behind 
oT 


squirt 


one \A ild ( 


But my friend insisted on Colgate’s 


When we outside I said, “What tl 


Bill, why not save the money.”’ 


vot ie heck 


Bill replied, “I don’t know no one in Colgat 
personally, or what's in their shaving suds, but | 
know the reputation Colgate has, and that's 


enuff fur me to go by.’ 
“Same with steel boilers,”’ sez he. 


But 


reputation 


“They're all built to a specification 
addition, Burnham's is backed by a 


if 


“One built up in 73 years of making whatever 
they made, jist the best they knowed how. Which 
is good enuft fur most folks.”’ 
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Distributed Through Wholesalers 
Irvington, N. Y.. Dept. P Zanesville, O.. Dept. P 
Branch offices in all Principal Cities 
Export Department: 50 Church St., New York City 4 
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Thermostatic Expansion Valve 


y Nped CRoncehs: 


AD} was the first to popularize the Diaphragm type 


First to provide new 


DEPENDABILITY which this Valve has since proven in 
all phases of Refrigeration and Air Conditioning. 










Today, the Dependability, Accuracy, and Supersensitiv- 
ity of A-P Valves are so widely known and consistently 
PROVEN that the thought of a substitute is impossible! 








In stock at Progressive Jobbers everywhere .. . . 
by Progressive Service Men 


Recommended 





A-P manufactures a complete 
line of Expansion Valves, Water Valves, Solenoids, 
Temperature Control Sets, and “Trap- 






Oil Valves 















It,” a new type of filter for all Refrig- 
eration Systems 


AUTOMATIC PRODUCTS COMPANY 


RTH THIRTY — sEcOono sTecert 


mLWAUKEE @ WISCONSIN 
Export Dept. 100 Verick Street, New York City 


Z<* 

@ Model 205-C Thermo- 
static Expansion Valve 
Leader of Low H. P. Valves 
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or oil burners directly controlled 
Phe 


instruments 


States following uses 


(1) to 


close and 


then close a circuit; 


{) to 


open and re 
contact; ({ 


tacts 


repeat a pre-set 


or timed on and off 


taneously after a power failure 


hese timers are furnished wit 


magnetically operated, frees the 


due to vibration, the 


rhe 


seven 


announcement 


same manufacturer has 


day time switch to permit 


on and off operations adjusted 


week 


in 


as 


every day for a lrippers 


attached to any the 
Chis 


schedule for 


spot rim oO 


nut permits their placement 


ating every day in 


omitted 


he set 


anv dav or days mav be 


operations day « 


oil 


lighting 


in one an 
ventilation 


et P 


and burner control, 
schedule Ss, 


Ill, 


tems, 


Buren St { hicago, 


New Spray Nozzles 


N 


with a 


' 
SI 


iwhtly heavy 


different spray angles ( 
at 10 Ib pres 


stock constr 


ipacities 


sure, and to 7 gpn 
uction is | 


maker 


patterns 


rass 


be specihed Che recomm« 


where spray are 


with a hea centel! 
same manutacturer hi 


mizing nozzle available inte 


spray ot standard brass construct 


} It 


industrial 


Can De Spx 1s 


recommend 
humidifvine and 
for intermi 


tamed 


W. Lak 


is to be mat 
Lo “21 


Pocket CO. Indicator 


1820 


An 


ments 


addition to the ma 


me imstru is a new pocket ( 


according to the 
plast col 


for draft 


Struction, a carrving Cc: 


gage and thermometet 


eliminate possibility of losing tl 


Making the 


and 


rubber tubing connect 


analyses are run rapidly by hol 


the 
the maker 
Bivd., ( 


while pumping sample in and 


savs | 


absor ption 


W. Was 


nit 


; 
nie 


eton 





ago 


V.Belt Drive Blowers 


No, 1821—A 
oped to 


new v-belt 


ve need for a combn 


the 


conditions, or 


meet t 


especially adapted—says maket 


account of local due 


architect, owner or contractor, a v 


desirable than a direct connected bk 


by pressure 
sugge 
the 


operations 


alsi 


any Va 


the 


aTaXol 


1I8:9—A new spray nozzle 2g 


center and C3 


announcement, mcit 


drive un 


belt d 


Phe 


a standard 


mounted 


housing 


arrange 


rement 


tram mot 


a steel pedestal base built integ 


Flexibility of 


} 


comprises the ! 


or through 


operation 


rhe wer, 


is a 


versal discharge which permits chi 


necessa’ry 


when 





the mar 


st the application 


mi sre open da 


make a n 


schedul ol 


circuit 
(3) to 
momet 
and (5) to res 
h eight terminals 
timers of any 
States 

» recently ce 
rial 
close 
are mm ft 
t the dial by a si 
so that 
week mm: 
or as many is ¢1 
Applications nn 
systems, mine pu 


Electric ( 


nds its use for apy 


11 ; 
Mails m 


ion, alti 1g 


ot Chicag ll 





m is the niv set 


ling the inlet plung: 


W. Dwyer 


it blower 
ed 

tor 
to the 


as ly 

unit of this t 
installations wil 

preter 

rive is consider 

wer 

which 1s 


a drive, the mot 


rally witl 
leature 


the 


ingiinig 
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Ohio Firm of Analytical 


and Consulting Engineers 


Reports on a Rhoads TANNATE 


Installation in an ice plant: 


£ e as ons 


the 
ncrease 
- from 98 RPM to 
a 
reased speed ag pos 
00 | S ul 
, irin 100 HP apo ee ee” 
. reuse synchronous m 
, o us 
cision 
ni re had lanned 
aa inal design. we ned Piss 
Fe Our elt drives. This P os 
adopted Bei sn we learned — 
ve to remove = very 
wer 
els. we 
tLe LOus investigation 


make S¢ 

mpted to Flat 
Ye 4 Base with Tannate stention 
The RockWOO™ ') ought to of the prin- 
Belt drive reful stu yar this type 
after a Ve aracteristics the Rockwooc 

lestand °2 djto use ** s being 
oP arive ‘deci Fiat Bel This 

. te 


sion, 
at transe the outcome . 
the installation 
sleted , poth a eng 
st summer —<¥ 
of our en a 
at — Letty Dee of the equipmen* 
ne this 
5 sult of ' 
er Et oe ® creased the CBP eet 80 
: é er 
‘ is rom 60 tons p oy 11 
of this plant i eo ition to ch , 
tons Poduced shows a saving 
ice 


cents per ton t least fou! 


due to 
"We are 


losses whatever 


hile’ ma-lilaiti- fe 


We are so proud of this instal 
lation that 


we invite anyone irterested in 
perfect power transmission to visit this plant 


and witness its operation! 


That was Fe | 


years ago-—ana the 
the same! 


story is still 


J. E. RHOADS AND SONS 


Established 1702 


35 N. SIXTH STREET 
NEW YORK HICAGO 
FACTORY AND TANNERY 


PHILADELPHIA, PA 
ATLANTA + CLE 
WILMINGTON 


VELANEI 
DELAWARE 


» 
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HUSSEY 


PURE LAKE 





Heating, Piping and Air Conditioning crafts- 
men everywhere prefer to work with genuine 
Hussey Pure Lake Copper because it readily 
shapes and conforms to the most difficult fab- 
ricating jobs—a quality peculiar to Pure Lake 
Copper only. It is one of the several outstand- 
ing properties which have made Hussey Pure 
Lake Copper famous for nearly a century 
why it will pay you to specify and use Hussey 
Pure Lake Copper on your equipment 


Cc. G. HUSSEY & CO. 
iit 


: 
: 
‘iW 
; 


(3 tash 


(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES: PITTSBURGH, PA. 
Warehouses in Principal Cities 














These units are available in wheel diameters ranging from 
12'4 to 25 in —Autovent Fan & Blower Co., 1811-27 N. Kostner 
\ve., Chicago, III. 


Portable Return Tubular Boilers 


No. 1822—Announcement has recently been made of the 
“Power-Pak” unit portable return tubular boilers for heating 
and power. The entire unit—shell, tubes, furnace and refractory 

is completely assembled by the manufacturer and shipped as 
a single package. Skids are provided so that installation work 
comprises sliding the boiler into position over its base and 
making the final connections, the maker states. Openings are 
fixed to accommodate the correct size of “Victor” hydra=lic 
stokers, 

These boilers are built for 100 and 125 lb working pressure 
and are available in six units rated at 30, 35, 39, 44, 52 and 61 hp, 
or 4250, 4930, 5440, 6120, 7300 and 8500 sq ft steam radiation 
output 

In addition to being stoker fired, these boiler units may be 
oil, gas or hand fired. —Orr & Sembower, Inc., Box 817, Read 


ing, Pa 


New Steel Making Process 


No, 1823—Announcement of the new “Pluramelt” steel mak 
ing process has been withhheld, according to the manufacturer, 
until it could be said that the prod=<ct was immediately avail 
able in some commercial form. In the oil refinery industry 
} 


however, pressure vessels made by this means have been in 


service for over two years 

Briefly, the result of the process is to make possible more 
than one composition or analysis in a single final ingot. The 
chemical, petroleum, food and beverage, paper and other indus- 
tries use vessels that require strength against the pressures 


carried and resistance to corrosive liquids or gases; high pres- 


sure sometimes demands wall thicknesses of 2 in. or mor 
only the inner surface must resist the corrosive contents 
has thus been a great deal of work on combining sta 
steels with the cheaper carbon steels to meet such require: 
One group of metallurgical researchers decided that t! 
sired result could be accomplished by development of 
melting technique and after intensive investigation thx 
was achieved by means of a special type of electric arc n 
furnace so designed that the melting operation could bx 
on and the final product would be intermelted with any 
metal part and allowed to solidify as an inseparabk 


the construct 


of the unit mass. The work culminated in 
a plant at Brackenridge, Pa., which is now in com 
operation 

Experience so far has been limited to “Pluramelts 
less alloys (high chromium-iron and = chromiun 
alloys) on soft or medium steel, and tool steel types 
steel bases, states the maker, but it seems likely that tl 


mercial success with these materials may be duplicate 


any other alloy that can be melted in an are furnace 
carbon steel can be added to mild steel (or vice versa 
low alloy SAE steels used in any desired combination, a 
high nickel alloys can be so treated The base metal 
covered on both sides and triple or more layers mack 
desired proportionate thicknesses, it is stated 

According to the manufacturer, “Pluramelt” in its 
analyses is the product of an electric furnace mel 
nique, as the result of which all of the special 
materials and a small part of the low cost materials ars 
and integrally jomed during this operatio1 In this way 
steels are melted and joined to low cost steels in ingot f 


It is stated that ample shop experience indicates that 
product lends itself well to shop practices and can be fabri 


in the same ways used for fabricating other metals.—Alleg 


Ludlum Steel Corp., Pittsburgh, Pa 








Keeps cool and comfortable this $750,000 Supreme Court 
Building in Nashville, Tenn. Two 83/, by 6 Frick Freon-12 
compressors, with Frick condensers and coolers, carry the 


refrigerating load. 


Thousands of Frick plants are giving dependable cool- 
ing service for air conditioning. ice-making and cold stor- 


age throughout the world. 


You too can enjoy the benefits made available through 
Frick Refrigeration. Get in touch with your nearest Frick 


Branch or Distributor today. 


Frick Co., Waynesboro, Penna. 
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Ric-wil a ’ i 




















You can turn many difficult drafting jobs 


into simple print room operations at a drastic 








saving with the Ozalid Whiteprint Process. 


What t b of Why spend weary hours toiling over a 
y drafting board redrawing a tracing when 
you can get a transparent duplicate of the 


UJ n dd e@ rground original drawing with the Ozalid Whiteprint 


Process in a few minutes? 


» 
Conduit Is Best or Lines on a transparent Ozalid print are 


9 easily eliminated with corrector fluid or 


You > mechanically by the “block out" method. 


Ozalid transparent materials (papers, cloths 








In the six basic types of Ric-wil Underground 
Steam Conduit you find the most complete line on 
the market today. These designs afford a choice of make prints from them with all changes and 
all approved materials—tile, heavy-duty tile, Cast 
lreon, and Armeo Hel-Cor Ingot lron—and also a 
variety of insulations including the famous Dry-paC original tracing. 
Waterproof Asbestos, standard sectional pipe cover- 
ings, and bulk commercial insulations. 


or foil) take pencil and ink lines. You can 


additions, without redrawing or spoiling the 


A booklet of dry-developed Ozalid prints 
All these Ric-wil, Systems are in successful use 


2 ms" and complete information on how to cut 
under actual service conditions. Underground steam 


protection has been Ric-wil’s exclusive business for drafting time and reduce costs will be sent 
a third of a century. Ric-wil’s engineering technique without obligation. Mail coupon today 
is unchallenged. 
Now—with the most complete line available any- ONLY OZALID HAS DRY DEVELOPMENT 


where—Ric-wiL offers a range of materials and de- 
sign which effectively meets any requirements of cost. 
function, soil, surface traffic, or labor man-hours. 


One end in underground steam transmission is 
permanent efficiency. Another is economy—first and 


last. Rie-wiL can help you make both ends meet 
and will, if you say 4 : CORPORATION 


Write for Catalog showing all types of Ric-wil, Conduit. ANSCO ROAD - JOHNSON CITY, NEW YORK 






The Rie-wiL Co., Union Commerce Bldg., Cleveland, O. | 








' . 
New York San Francisco Chicago OZALID CORPORATION ; 
igents in principal cities Ansco Road, Johnson City, N. Y. ; 

Recwereren w U.S. Patent Ornce Please send me free booklet of dry Goveleped Cas 1lid Whiteprints and ; 

information on how to cut drafting time and reduce costs ; 

’ 

Name H 

: 

ro H Company ; 

: . H 

Street 4 

; 

CONDUIT SYSTEMS FOR City State : 
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UNDERGROUND STEAM PIPES | 














Booklets. ito noes and Papers 





Lighting and Air Conditioning 


Howard M. Sharp, manager of the lighting bureau of Buf- 
lalo, Niagara & Eastern Power Corp., discussed recent devel 
opments in lighting and air conditioning at the January meeting 
of the Chicago section of the Illuminating Engineering Society. 
he following paragraphs have been taken from his talk 

Lighting and air conditioning are probably two of the most 
important contributions to man’s continual striving for a better, 
more pleasing, and healthful environment In some particu 
lars, each moves within independent spheres, but in others there 
are many inter-related factors that require consideration. Ten 
vears ago, neither of these two contributions presented any 
serious problems other than those encountered within the sphere 
of each in technical advancement and market development Ait 
onditioning was definitely in the luxury class, confined gen 
erally to large interiors devoted usually to entertainment In 
the realm of lighting, the concern was chiefly with providing 
a not very adequate substitute for daylight, limited quite gen 
erally to 10 foot-candles, with resulting electrical loads of 
approximately two watts per square foot. The situation today 


is vastly different, due to the remarkable strides that have | 


een 
made in each field. New knowledge of lighting has not only 
changed the concept of what it is and what it can do but the 
market has been tremendously expanded. Likewise, technical 
developments and the manifold commercial advantages have 
caused rapid strides in the promotion and acceptance of air 
conditioning. 

The two greatest responses of an individual to an environ- 
ment are through the eyes and through the skin. Within the 





NDITIONING 
Cem MERCIAL 






ane © 








8 bbe Curtis line of packaged air conditioners meets the growing demand of all classes 
of retail establishments for effective, efficient cooling—yet these units eliminate costly 


installation expense. 


You can sell this rapidly expanding market that includes retail stores, offices, restau- 


rants, banks, beauty parlors, etc., with Curtis pack- 
aged air conditioning units that require only water 
and electrical cennections to install. 

There’s a wide range of capacities, from 3 to 
15 tons Both the Curtis Store and Office Cooler 
and the Curtis Remote or Central Type Air Condi- 
tioner are complete factory designed, packaged air 
conditioning units that mechanically cool, dehu- 
midify, circulate and filter the air. They are quickly 
and easily installed without disturbing store fixtures 
and are adaptable for heating if desired. 

The packaged air conditioning market is a fast 
growing source of sales and profits. Write for com- 
plete information on the Curtis line. 


CURTIS REFRIGERATING 
MACHINE COMPANY 


Division of Curtis Manufacturing Co. 





first few weeks of the development of the human embry: 
offshoots of brain cell structure reach out from the central! 
area to the skin, and from the point of contact the mary 
structure of the eye ultimately develops. Fundamentally, 
eyes and skin start from the same family of cells. It is ps a 
logically interesting to know that many sensations whic! ; 
through the eyes set up mental reactions that tend to ass 
themselves with sensations coming through the skin : 


Chis is particularly true in the realm of color. For exa : 
strong sunshine carries with it great amounts of heat: su ee 
is predominantly yellow, so that yellow and its associated ; 
and tints are known as warm colors, Those colors even 7 
devoid of heat still tend to make an individual experie: q 
warm sensation, and likewise strong lighting, even thoug 3 
void of heat, but yellow in color, may set up sensatior 
warmth. When we indulge in swimming, the color of 
is blue or green, and it is cool to the skin. We therefore 
ciate those colors with sensations of coolness. Likewis q 
green grass is cool to the touch, due to rapid interchan, 
heat between the skin and the earth, and, presto, green be k 
a cool color. 

I have known of interiors where changes in the 
lighting from the yellows toward the blue-green hav 3 
duced sensations of coolness even though the sensible heat 
in the room was not altered. 

One kilowatthour of electric energy either in lighting ; 


appliances will produce 3413 Btu. Ordinary incandescent 

ing in commercial usage is composed of approximately 

cent light energy, 78 per cent radiant energy, and 11 pe 

in a form which is dissipated by filaments, supports, and 
gas—probably being quickly translated into sensible heat. Rath 
careful investigations lead to the conclusion that not all of t 
energy becomes load on the cooling system, because some of 
radiant energy passes through windows or other openings 





3 and S ton Packaged Type 
Air Conditioner 


@ The Curtis line of Condens- 
ing Units includes sizes from 
1-6 to 30 h.p., air and water 
cooled. There's a Curtis model 
for every refrigerating or air 
conditioning requirement, 
each precision engineered to 
deliver economical, trouble- 


7\4—-10—15 Ton Complete Remote free performance throughout 


1950 Kienlen Avenue St. Louis, Missouri or Central Type Air Conditioner an exceptionally long life. 


TS TS A EE A ATR SRR 
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is absorbed by walls and ceilings, and re-radiated outside 
rea. Furthermore, not all of the connected lighting load 
ways used coincidentally with the air conditioning How 
if the designers assume that whatever connected lighting load 
use is contributing a full quantity of Btu's, it is evident 
a comfortable factor of Satety has been introduced 
om the standpoint of measurable sensible heat, investigation 
shown that the contribution of lighting is not as great as 
ften suspected. Sturrock and Walker report findings as 
wn in Table 1. 

Table 1—Temperature Rise in Degrees Fahrenheit in 17 Ft x 
17 Ft Office, 11 Ft 9 In. Ceiling, over 7 Hr Period. Summer 
Weather. Natural Ventilation. One Door. Two Windows 

tts per Sq Ft Openings i Transom and Windows Open 


y 
nfing im tise iemy 


| | 


Close 


me interesting xploratory investigations hay 


an attempt to determine the radiation and convection ten 


perature contribution of lighting systems and to then translate 
that temperature into equivalent :emperatures by means of which 


comfort sensations might be predicted These studies sl 
for indirect lighting systems of low wattages 
contribute at the most around 


br iwhtne ss, 


square foot as high as eight 


reactions 2 


f equivalent temperaturs \t the same time 
ants to these areas has shown that in many mstances mt 
wer equivalent temperature contributions are considered 
pants of the area to be causing discomfort. Further meas 
ements have disclosed under these circumstances that 
equivalent temperature of the area, either with or without lig! 
was greatly exceeding the average comfort zone temperature 
the season of the year In fact, a number of areas disclo 
equivalent temperatures in a range where previous investigations 
have shown that almost 100 per cent of the occupants would 


experience discomfort Under these conditions it is 


for even a modest contribution of equivalent temperature 
psychological tendency 


ncrease discomfort and, because of the 


to transpose skin discomfort to visual sensations, the lighting 


systems are erroneously blamed tor the discomfort [his is 


borne out by investigating equivalent temperatures, with and 
without lighting, in areas where no discomfort has been claimed 
y occupants and finding that the equivalent temperatures were 
about at the median of the comfort zones. This has been found 
to be true even where the equivalent temperature contribution of 
the lighting system was around 2 F 
Considerable work has been done by way of ventilating light 
equipment and withdrawing thereby much of the heat be 
it enters the area to be cooled Whether it is desirable 


this requires careful economic study. Generally it 


tive only in the case of specialized lighting application and 
When such steps are 


e construction of special equipment. 
n, it is usually necessary to intercept as much of the radiant 
as possible, usually by means of heat absorbing glasses, 
rs, or baffles, which may be scrubbed by the ventilating au 

radiated sensible heat removed. It is possible to convert 
draw away as high as 80 per cent of the radiant energy 


certain types of lighting installations. It is felt that light 


watts per square toot do not lend 


nstallations below five 
elves economically to this type of treatment 
illuminating engineer also has a tool through the devel 


nt of new designs and new methods of applying lighting 
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\NOW ALL MEN 


Tim ait 
HEATING 
CONDITIONING 
and 
VENTILATING BUSINESS 
that 


Asbestos Protected DUX-SULATION 


is the accepted and approved insulat- 


AIR 


ing material for covering ducts to 
preserve and maintain temperatures 
... for lining ducts to prevent noise 
and sound travel . . . to save fuel 
... to prevent condensation .. . to 
balance system operation .. . to 
reduce insulation costs’... to sim- 
plify application . . . to improve 
appearance. 

DUX-SULATION is protected in U.S. and 


Onhritiniim mlicimelilecs 


Write office nearest you for details. 


GRANT WILSON, INC. 


{101 West Tavlor Street ‘Sellen ee, 


PLANT RUBBER & ASBESTOS WORKS 


B n Street SAN FRANCISCO 
AIR CONDITIONING UTILITIES CO. 
S West 40th Street NEW YORK 


ATLAS ASBES TGS Ge cep. 


NI c MONTREAL, CANADA 














| DEADEN ALL TYPES of 
: VACHINERY VIBRAVION 


with this NEW J-M CONTROLLED- 
| SPRING ISOLATOR 





- 









units and the location of ventilating grilles can ofte: 
beneficial results For ¢ xample , introducing the 
below the stratified ceiling air often reduces t 










cooling system by virtue of cooler recirculated ai 





Rai: ay Air Conditioning Problems 


Railway air conditioning problems were discussed 






talk betore the ( hicago sectior ot the \merican S 
Mechanical Engineers by A. R. Walker of the [Hinois ¢ 


system His paper is not available in published for: 


Mir 













Walker said that the general pri: 



















tioning as applied to buildings apply also to rail 
cars, but with the latter problems of space ar ‘ 
ticns and severity of service are most important } 
must be designed for mounting under the ca 
wel the revenue space In addition to keeping overa 
We 6” dimensions to a minimum, it is imperative that w: 






t i minimum consistent with safety ar 


































































QUIETER OF ERA- competition with other forms of transportat 
TION, less stra‘n on the railway field has been toward lighter juIpt 
machinery and struc- ‘ : Ate ot = 
tures . . . that’s the OR CONSIST to hghten a car severa ns at 
story where vibration and then apply heavy equipment for air 
is controlled with the 
new J-M Controlled- \s soon as heating and cooling load 
Spring Isolator for a car, a difference from building practice is 
OU get full protection for ma- are largely of metal (good conductors of heat) a1 
chinery and structures only ot glazed surface to total wall surface is large ly 
i ; cars e surroundes h moving air all the time 
when the isolators you use absorb every type of vibra- zat nded wit a oe 
. : 3 5 . creases the heat transfer Caretul study of an av 
tion . .. vertical, horizontal, any combination of aoe alan velilaieitians deinithd- Wedeibiin 
the two. That’s exactly the job for which the new is needed 
J-M Controlled-Spring Isolator is built. Phe ‘duty imposed on the evaporator unit, with from 5 
passengers ccupying a space Ol approxin ately UOU 
’ + — rather severe The required air circulation is 2000 
Here’s how it works: Rubber Load ,-- Sige cim, some of which may be recirculated, but a p 
| . ' ; 
a = oS —— which must be brought in from outside dependn 
| VIBRATIONS ISOLATED ~~! { ee oe oe load type ol Cal numbe r Ot passengers outside | 
by a special coil spring and 3 Plate indoor conditions, odors, amount of smoking, et 
a rubber pad which com- > methods are used to distribute conditioned ai 
bine to support the load. 5 f an 14 Ga ‘eae ' PF aE Se het 
: - | Stee/ recent scheme being the use of considerable space el 
Only such a spring—made = ; : Cover ; 
2 z= ove ’ ‘ . liaet } - 
ceiling and root forming an air duct, the a 
| of top-grade steel—has the rT: 4 ' : : a hc 
| resilience for proper con- + '% to the car through a large number of small holes 
| trolofalltypesof vibration. | <= \ panels 
| Age Steg/ Rubber Snubber Mr. Walker gave some figures on the steam requiret 
Base (8Bo/# Moulded in) , “wt a _ te 
heating railway cars. He said that in severe weatl 











MOTION CONTROLLED 7 
by adjustable rubber snub- 

ber inside a metal base. By LONG LIFE ASSURED, for all quired, Pullmans needing about 250 Ib, coaches 150 
preventing excessive mo- metals used are highly resistant to baggage cars about 150 | 
tion when machineisstart- corrosion. Rubber parts are ar- | and mechanical energy, steam and ice, consumed 
ed, this snubber effectively ranged so that no oil or light, 


of approximately 200 Ib per hr of steam per car will 


\verage amounts 


es 


railwav air conditioning systems when in continuous 


' protects against damage practically no heat, can strike ; , al 
; a ve t¢ per: res le ee aeterminet ny tests 
} toconnections... reduces them. As a result, J-M Isolators at average temperatures, ave n ‘ 
{ strain on parts. last as long as the machine itself. division of equipment research of the Assoctatior 
f ican Railroads 
Why not try the new J-M Controlled-Spring Isolator a ee 
{ and compare it with any other isolator you’ve ever Steam ejecto 
: } ° ee acti ated l 4 AW it if 
| used? You will note how it reduces noise and structural penis doles 0 
,; vibrations . . . how it helps prevent shutdowns for Deswher hhorseadeer geeuired for continuous operat 
machinery repairs . . . how it actually adds years to the the air conditioning systems on level track at 50 
life of the machine. Get full details by writing Johns- found to be 


Electro-mechani 


Manville, 22 East 40th Street, New York, N. Y. Seon tain 


stean ej 


Ice 


nical 









In concluding. Mr. Walker said that the mayorit 
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taken apart with an ordinary wrench and without unsoldering any joints for inspection, 


drying and cleaning. 


Think what this means to Service Men, Contractors, Dealers and Manufacturers in clim- 
inating extra service calls due to incorrect diagnosis of system failures. In a few minutes 
spent right on the job, the true reason for failure can be ascertained and in a majority of 
cases, the cause of the failure can be eliminated and the system put back in operation 


almost immediately with positive assurance that no call backs will be necessary 


Accessibility of parts is another important money-saving reason why you should insist on 


Sporlan Valves. In addition, Sporlan Valves give you peak performance on all installations. 


YOU CAN INSTALL SPORLAN VALVES WITH CONFIDENCE 





SAVED THEIR COST 


(10 times the first year 


Jaffe Barton Tire Company, of New York, had trouble warm- 
ing up the plant on cold mornings. The Sarco man said, “The 
trouble is not so much with your heating system as it is with 
the steam hook-up on your vulcanizers. You should have indi- 
vidual steam traps on each machine.” 


RESULT—Sarco Bucket Traps on each machine reduced vul- 
canizing time from 60 to 50 minutes, saving half a cent a tire, 
or $2,000 a year. A Sarco Float-Thermostatic Trap on the unit 
heater in the drying room increased produc- 
tion, helped reduce vulcanizing time. A minor 
change in the heating system did the rest. 


And now the plant starts off on the coldest 
mornings at top speed. The Sarco Represen- 
tative in your vicinity knows both heating and 
industry. Why not call him or write for Cat- 
alog No. 165. 


a 


74 
SARCO COMPANY. INC S f\ "a@) 
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“With SPORLAN VALVES on the Job You Can 
Easily Detect Moisture or Foreign Matter which so 
Frequently Causes Refrigerating System Failures 


All Sporlan Thermostatic Expansion Valves and Sporlan Solenoid Valves can readily be 














Sperlan Selenoid 


Valves cam be taken 







apart for imspection 





and cleaning with an 
ordinary uvench with 


wi breaking any 


SPOEHRER-LANGE CO. 


3725 COMMONWEALTH AVENUE 
SAINT LOUIS, MISSOURI 








THERM-O-TILE 


Reg U.S Pau. OF 


The Conduit for 
Underground Steam Lines 


SIMPLEST * STRONGEST * MOST EFFICIENT 


Monolithic concrete base. No broken 
stone fill. Strong arched construction 
No bell joints. Internal channel 
drain, etc. There are 10 other 
reasons why Therm-O.-Tile is 
the superior 
conduit sys- 
tem. Treated 
fully in Bul- 
letin 381. 










Sold and installed ‘ 
Johns-Manville 
struction Units in a 
Principal Cities 
See our page 
Sweet's 


The Heating ¢ 


H. W. PORTER & CO., Inc. 


822-H Frelinghuysen Ave., Newark, N. J. 


Without obligating us in any way Please i Bu 
letin 381; [J Send representative. [) Enclosed is a sketc! 
vith principal data of a prospective job or 
be glad to have your comments or quotat 
Name 
Firn 
street 
Cty Cy 



















































ponderous conventional float type cut-outs 
These new controls are designed primarily for 
boilers requiring 22 
high pressure control. Unit is screwed directly 
into the boiler. Also may be used on tanks, 


COMPARE these good-looking, compact 


light weight, boiler mounting cut-offs with the 


LOW WATER CUT-OFFS 


ALL-ELECTRIC — FOR OIL, COAL AND GAS-FIRED BOILERS 
They're just right! 

NO MOVING PARTS IN WATER + NO STUFFING BOXES OR PACKING 

GLANDS + SMALL ELECTRODE CHAMBER — MINIMUM SLUDGING 

UP « LIGHT IN WEIGHT — COMPACT - GOOD LOOKING + GREATER 

SAFETY FROM POSITIVE CONTROL + LONGER SERVICE LIFE— GREATER 

SERWICE ABILITY - AVAILABLE FOR LINE VOLTAGE AND MOTOR 


CAPACITIES PRESSURES, FROM LOW TO 150 LBS. MAXIMUM 





L.P.S. connections and 


L-2-3 and 1-2-4 


267 FIFTH AVENUE 
NEW YORK CITY 


450 EAST OHIO STREET 
CHICAGO, iil 





receivers and other pressure vessels within its 


30 Ib. maximum operating pressure limit, with 
temperatures up to 275° F. maximum. Avail 
able for both low voltege and line voltage 
and motor capacities. Alarm circuit optional 
on all line voltage models. Specify Models 








PISTON RING 
JOINT 





A FEW 
USERS 


Angeles Union 
Terminal 
Calif 


Los 
Passenger 
Los Angeles, 


Northwestern Univer 
sity, Evanston, Il 





lire & Rub 
Akron 


Goodyear 
ber Co., 
Ohio. 


be 
UNPACKED and REPACKED 
Under Full Operating Pressure 


It can 


Standard Oil Com 





pany of California 

No interruption to ser Johnson Wax Com 

ice. Piston Rings in the pany, Racine, Wis 
internal guide hold’ the line ; 

, Arapaho Indian 
pressure during  the~ .un Agency. Concho. 
packing and -repacking op Okla. 
eration. , : City of Kingston 

Fully guided by an in Kingston, N. C. 


ternal guide ring and by an 


, ; Delco Appliance 
external guide in the two 


Corp., Rochester 
we Ue 


piece hood. Available in 

single or double joints for American Enka 
high pressures and high Corp., Enka, N. ( 
temperatures with flanged gt. Prencis Orsban 


or beveled ends. age. Providence, 


Write for Bulletin 


Vv 35-15HP Fisk University. 
No, 35- 


Nashville, Tenn. 


AMERICAN [JISTRICT STEAM COMPANY 


NORTH TONAWANDA ‘.) 
IN BUSINESS OVER SIXTY YEARS 
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roads are able to 


give reasonably 


satisfactory 


air 


ing service, although further refinement is needed and is by 


worked out. 


of bad odors, especially in diners, club cars and smokers, w! 


such odors cling to upholstery, curtains, etc. 


evaporators, and heating coils clean assists greatly, but s 


thing more is nee¢ 


tors have proved quite satisfactory along these 


and no doubt the 


led. 


final answer will 


Some experiments 


soon be 


with ozone vet 
lines, he 


found 


Conventions and | \ positions 


Air Conditioning Conference: March 28-30, Oregon State ( 


lege, Corvallis, Ore. 


General chairman, Earl C. Willey, 


tant professor of mechanical engineering. Papers include A S 


posium on Fuels; 
sation in Building ¢ 
Heating Systems, b 
Application, by All 
MacGregor; Outlet 
by J. F. 


Kunen; and Duct 


Vidwest Power Conference 


cago, Ill. Under dit 
St., Hinsdale, Ll 
other 


plants ; 


and colleges 
power 
refineries, and chem 

International Ace 
10-12, Schroeder | 
30 E. 42nd St., 


April 1 


noon ol 


MclIndoo ; 


Sponsored by 


electrical 


New 


onstruction, by J 
y John Mueller; 
ert Freeman; 
Grilles, by 

Air Distribution 


ection of Stanton | 
and societies. 
transmission ; 
ical plants ; 
tylene Association 
lotel, Milwaukee, 
York, N. } 


» imclude 


Armour 


Installation 
R. P. Dewey; 


April 9-10, Palmer 


Includes 
fuel problems ; 


Wis 
Papers to be 


discussions of 


Economics of Operating a Business; Con 
E. Lodwick; Zoning 


Cooling Equipment a: 


Codes, by ( 


Design and Construction 


Radiator Heat 
Design, by Herbert 
House . 


Winston, 
Institute of Te 


io1 Ss ) 


sessions 
powel! lor papel 
and hydro » 
Annual convention 
Headquarters 
’ 


presented 


1.3 
welding il 


molybdenum pipe and welding industrial piping 


Imericoa 5 


May 1-3, Hotel Bancroft, Worcester, Mass 


f Mechanical Ey 


ict 


wecrs pring 


Headquarte Ts 


29 W. 39th St, New York, N. Y. Papers to be pres 
include Feedwater Treatment, by C. H. Fellows; Expe 
tal Drying, by D. L. Cooper; Thermometric Time Lag, 
Reck; Conditioned Air in Drying and Curing of Tobac« 
\. H. Cooper; Burning of Heavy Fuel Oil, by G. C. M 
son; Purchase and Use of Fuels, by E. Wadsworth St 
Recent Developments of Oil Burners, by R. C. Vroom; 
parative Tests of Flow Measurements, by O. H. Dodki 
modynamic Properties of Vapors, by Eric Leib; and TI 
Specific Heats, by R. C. H. Heck 

National District Heating Associatior Annual meeting 
14-17, French Lick Springs Hotel, French Lick, Ind. Secret 
treasurer, John F. Collins, Jr., 1231 Grant Bldg., Pittsburg 

Smoke Prevention Association: Annual convention May 21 
Hotel Statler, St. Louis, Mo. Headquarters office, City | 
Square Bldg., Chicago, III. 

Heating, Piping and Air Conditioning Contractors Nati 


lssoctation 
New York, N. Y. 
New York, N. Y. 

Vational 
Mid-year 
Managing director, 
Ohio. 


Stoker 


fior mee 


Homestead Hotel, 


N. Michigan 


American 


(Annual convention, May 2 


Warm Aw 


Manufacturers Association 


as 


7-30, Hotel Pennsylvar 


Secretary, Joseph C. 


ting, June 3-5, 


Allen W. Williams, 


Hot Va 


Springs, 


Ave., Chicago, Ill. 
Society of 


Heating and 


Heating and Air ( 
Palmer 
5 E. Long St., Colum! 


‘ 


Fitts 1250 Sixth 
mditionmg As 


Hy yuse, | hi ag VO, 


Annual meeting June 


Headquarters office 


Engine 


V entilatma 


Semi-annual meeting, June 17-19, Wardman Park Hotel, W 


ington, D. C 

New York, N. Y 
imerican Soctety 

June 24-28, 


quarters office, 


Secretary, 


260 SS. 


. 


for Testing 


Hutchinson, 51 


Materials 
Chalfonte-Haddon Hall, Atlantic 
troad St., Philadelphia, Pa. 


Madison A 


meet 


He 


Annual 
City, N. J 


Heatinc, Prrinc anp Am Conprtiontnc, Marcu, 19 
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conditi 
One of the most vexing problems is eliminat 


Keeping du 


| 











THE PATTERSON-KELLEY CO., Inc. 





Hi 


ry 





Patterson Everdur ( opper 
Hot Water Heaters in 
Bronx County Bldg., 


New York. 


Our claim for the long last- 
ing, rust-proof service given 
by Patterson Everdur Hot 
Water Heaters is based on the fact that they 
are made of solid Everdur, which is abso- 
lutely rust-proof and possesses the tensile 
strength of steel. 

Everdur being an alloy of copper, it requires 
special technical knowledge and experience to 
correctly use this metal in the manufacture of 
Hot Water Heaters. Our experience of more 
than 60 years qualifies us for this work. 

Add to the above the fact that Patterson 
Heaters are guaranteed to deliver all the hot 
water required, as hot as required and as fast 
as required, and you have a combination of 
advantages that enable you to install Patterson 
Heaters without fear of any possible dissatis- 
faction. 

Patterson Hot Water Heaters are also made 
with shells of any kind of silicon bronze alloy; 
of plain steel, black or galvanized; of pure 
copper or steel with copper lining; of alu- 
minum, nickel, nickel clad steel and stainless 
steel. Write for our catalog. 


107 Warren St., East Stroudsburg, Pa. 


Patterson 


EVERDUR 
Hot Water Heater 
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succeeds in the 


Engineering World? 


Consider the men you know who are outstandingly 
successful in the engineering field. You'll realize 
they have one characteristic in common... 

SOUND, ESSENTIAL TRAINING! 

In any field, the untrained man is doomed to 
Pro tomy The odds against him are too great. 
it is realization of this fact that impels ambitious 
men to enroll with the International Correspon- 
dence Schools—and get the TRAINING they need. 

Since 1891, nearly five million men have enrolled 
with the |.C.S. An active student body of 100,000 
men of character and courage is now studying 
1.C.S. courses. More than 2000 prominent business 
and industrial concerns have employee-training 
agreements with these world-wide Schools. 

We believe there is ‘‘food for thought’’—and a 
guide to action—in these facts . . . for the employee 
interested in achieving a higher position, and for 
the employer who is interested in the character of 
his personnel. 


NOTE TO EMPLOYERS: Write on your firm's letterhead 


for information on group and apprentice training programs. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 









BOX 9210, SCRANTON, 
Without cost or obligation, pleas 


bout the 


PENNA. 


with full 


re wi I have marked X 


articulars a ‘ ‘ ‘ 
Air Conditioning & Cooling Building Estimating 
Heating & Ventilation Sheet Metal Work 
TECHNICAL AND INDUSTRIAL COURSES 

Elect . 1 
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Aviatior Highway Lagines « Stea Lleectr 
Hoilermah ing House Planning } j 
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(hemistr Mechanica b.ngineering 
Civil Engineering Engit “ . ping 
(Coal Mining Patternmak ing I bs ng 
Concrete Engineering Plus ing ° P lesianine 
Contracting & Building ractica eles aking 
Cotton Manufacturing Public Works Welding, Fle 
Diese! Engines Engineering “ M « 
BUSINESS COURSES 
‘ P. Accounting High & 
is , M ging at Work 
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Business Manag ! t . 
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! ‘ 
fy 
Present ’ 
tad 4M 
‘ dian J j Vontre ‘ Kh r 
cs Ki way 1 w¢ ; 
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REDUCE THE HUMAN ELEMENT 






F YOUR "SQUIRREL CAGE MOTOR" 
p es i = —IS LAYIN' DOWN ON TH’ JOB AGN! 


wra VICTOR MOTORS! 


To be lazy is to be human. Forget to oil 
or oil too much the ordinary motor and it 
becomes (1) Smoke Dreams; (2) Gone 
With the Wind; (3) Oh, Johnny. Victor 
Motors compensate for the human ele- 
ment .. . with specially compounded 
oversize bearings of the self-lubricating 
type. They're not the ordinary so-called 
oilless, self-aligning kind. Victor bearings 
have proper: (1) bearing area, (2) oil 
impregnation and type of oil, (3) broach- 
ing (proper shaft-bearing clearance), (4) 
finish of bore and (5) special mountings 
to assure rigidity and alignment. Victor 
Motors give the nearest thing to carefree 
performance this side of heaven. Sizes 
from 1/200 up to 1/10 h.p. Write for 
illustrated bulletin . . . and tell us, please, 
what's on your mind, motorwisely speak- 
ing. Write Dept. M-101. 








VICTOR ELECTRIC PRODUCTS, Inc. 


2950 Robertson Road Cincinnati, Ohio 


HEATING 


COOLING 


AVAILABLE IN A 
WIDE RANGE OF SIZES 


SEND 
FOR 
CATALOG 


WATER 
COOLING 
COILS 








THE GaO MANUFACTURING COMPANY 


New Haven Connecticut 


P: nee? Manufacture 


lubing 
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Directory of Engineering Facilities 


[“Directory of New England Research and Engineering | 
ties.”” 1st ed. 1939. 118 pp., 6 x 9 in., paper cover. Pu 
by Engineering Societies of New England, Inc.. 715 Tr 
Temple, Boston, Mass. Price, $2.00.] 

This directory, which was published in codperatios 
New England Council by the Engineering Societies of New 


land, is a guide book designed to be of use to the mana: 


executive of a business who is in search of engineering 
and assistance it gives in comprehensive detail the fa 
experience and industries served by some 300 private consult 
and the colleges and universities in New England hay 


oratory and research facilities 
There is an index by types of services rendered 
the industrialist may discover the consultant abl 
in any one of 1300 different services 
[his directory may be had in lots of 5, 10, 25 and 50 


at lower unit cost than the single copy price 





For your convenience in obtaining copies of these bulletins 
see coupon on page 150. If you write direct to the mam 
facturer, describe carefully what literature you want, as th 
number given first in each item is for use only when send 


ing your request to Heatinc, Piping anp Atm Conpirionin: 


No. 3445. BLOWERS: W. R. Ames ( 0H 
San Francisco, Calif. 4 p. bulletin (100 I til 
and 8 p. bulletin (200) on “Universal” blowers, g1 
mate dimensions, performance data, capacity t 
intormatior 

No. 3446 BOILERS Ne inee | { t i 
+ p. catalog (99-2a) on Scotch marine low pressurt 
mechanical firing for heating buildings where low ling 
are found and foundation excavation w 
Specifications and dimensions are t 
constructior 

No. 3447. CONDENSER TUBES: Scov Mig. ( 
ville Div., Waterville, Conn. 67 p. booklet 
giving information on corrosion, composition and 
erties of tube alloys, selection of tube material, met 
duction, extrusion process, hot piercing process, cup 


process, specifications, tube rollimg methods, installation 


and installation § tools \ 6 p. engineering data 
apt ended 

No. 3448. CREEP STRESS DATA: Babcock & V 
Tube Co.. Beaver Falls, Pa fechnical data card { 
creep stress data on “Cre loys 2 and 2 ind othe nate 
the same range in the high temperature tubing field. D 
arranged in chart form so that relative creep strenet 


material can be seen at a glance 


No. 3449. DIESEL ENGINES: Caterpillar Tractor ‘ 
W. Washington St., Peoria, Ill. 32 p. booklet illustraty 
describing 78 diesel powered machines that have 
of more than 1,000,000 hr, giving information on pert 
Also two 2 p. leaflets giving specifications and data o1 
kw and 52 kw diesel electric units which are self-contaim 
are now available in five capacities. 

No. 3450. DIRECT FIRED HEATERS Dray 
Dravo Bldg., Pittsburgh, Pa. 4 p. bulletin describing the 
ing of hangars at the New York municipal airport 
fired heaters 

No. 3451 
Mfg. Co., 


DIRECTORY OF PRODUCTS A\llis-< 
Milwaukee, Wis. 32 p. booklet (B6057 givil 


Heatinc, Prrunc anp Air Conpitioninc, March, 
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» Cut Spring heating costs 
\ with CHROMALOX 


> 


) ELECTRIC AIR HEATERS 


7. 


a 


4 


_ 


A 















= Easy to 
\ vs install 
- oo * 
“, Instant 
“~~ “| operation 
~, " - 
° 
; “| Types for 
all heating 
needs 








Shut down the steam plant a month ahead, and put the 
job of heating plant and office on these handy blower 
type electric heaters. Many Spring days need only an 
Built in many hour or two of heat, making boiler operation unecx 
types and sizes nomical No time lag—no waiting for heat when 
to 15 KW. i needed No cost when heat is unnecessary 


ully described 





You get year-round use from these units They give 


te the Chroma you ideal Spring and Fall heat, Summer air circulation 


‘ k , disconnecting the heating element). Winter reserve 
lox Boo S heat for severe weather, overtime, Sundays Can be 
Electric Heat installed anywhere, in a fraction of the time needed 
Your request for a piping job 
brings a copy Why not figure electric heating costs now? Write u: 


EDWIN L. WIEGAND COMPANY 
7610 Thomas Blvd. Pittsburgh, Pa. 


AIR CONDITIONING 
ey 47 & =a 





Nozzles of unique Yarwoy Involute 


Design 


No internal parts or vanes to clog 
or erode. 


Insure trouble-free air washing service. 
Sizes and types for all requirements 


Many large users—installations total 
more than 5 million gallons per min- 
ute in water cooling and air condition- 
ing service. Write for Bulletin N-615. 


YARNALL-WARING COMPANY 
0? MERMAID AVENUE 


PHILADELPHIA 
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You need Cataleg 38-AC 


Everything you need for complete summer 
and winter air conditioning installations. 


Send for your copy TODAY! 





THE HENRY FURNACE & FOUNDRY CO. 
3480 East 49th Street . 


Cleveland, Ohio 












This book is FREE 


4 complete, pocket-size manual of 
machinery isolation 38 pages, 
fully illustrated. 





THE VIBRATION ELIMINATOR CO 
2508, 37TH AVE., I 5. COTY, N. ¥ 


NAME 
FIRM 
ADORESS 


ciTy STATE 


TYPE OF COMPRESSOR 
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directory ot products and engineering literature of th 
facturer, including 1610 products, a chapter listing 96 diff 


Cochrane Multiport Valve trade names, and a list of the watiods bulletins and sila 


literature on the equipment 


necring 
— Safer, More Responsive No. 3482. ELECTRIC HEATING: Westinghou 


& Mig. Co., East Pittsburgh, Pa iS op. illustrat 


i 


(28-000) on electric heating units and controls designed t 
specihc imdustrial applications for heating liquids, solid 
air, and including strip, finned, cartridge and immersio: 
ers, air heaters, glue and melting pots, thermostats, control 
| heating elements. Six pages are devoted to application dat 


No. 3453. FANS Wagner Electric Corp., 6400 Ply: 
Ave., St. Louis, Mo. 18 p, bulletin (FU-22) on air cir 


| fans, ventilating fans, exhaust fans, and other products 


information on applications 


amare em No. 3454. FANS AND CIRCULATORS: Airmaster ¢ 
e Yochrane Multi- A : 
port Back Pressure Re- $317 Ravenswood Ave. Chicago. III 16 Dp. general 
Hef Valve, due to its / 
unique and distinctive (40A) on air circulators, commercial exhaust fans pent 
design with a wmulti- ’ 1 ; : ‘ ria 
plicity of valve disks, shutters, propellers and mountings, and attic ventilati 
insures continuously re- tems. illustratine and scribing th auipment at staat 
liable operation with- ; , iting and describing © equipn ta Living 
out sticking, jamming cation data 
or freezing. In success- 
ful operation in over No. 3455. GAS ENGINE COMPRESSORS: Wort 
12,000 steam plants! ; 
Pump & Ma 





















mery Corp., Harrison. N. |. 10 p. bulleti 
Write for publication ' 
2870 B10) on angle gas engine compressors in six sizes 
COCHRANE CORP 1000 hp, for refineries, gas transportation lines, rec) 
. 
3131 No, 17th St. repressuring service, gasoline plants, retrigerating 
Philadelphia, Pa. 






or air lift pumping, and general air suppl 
No. 3456. INSULATION: Philip Carey ( \\ 
Lockland, Cincinnati, Ohio. 16 p. booklet on “proved 





against wasted profits” suggesting a check of seve 
that afiect plant overhead nsulation roots root coat 
conditioning ducts, corrugated siding, floors and similar it 
and calling attention to conditions that frequently caus 
™ re leaks and showing some of t! products which cut wast 


~ | 


RAE . EP, ATO . - PECIALTIES No 487 LUBRICATION epee " 
New York, N. \¥ 16 p. sue of “Lubrication Vol. 20 





devoted to air power and compressor lubricatio: vit 
tion on compressor oil characteristics, fac s wh 
dependable pe! ition, tactors whicl may react 


operation, application of compressor oils, et 
: No. 3458 MOTORS Electric Machinery Mi ( 
Tyler St., N.E., Minneapolis, Minn. 2 p. data sheet 


; 
high speed “packaged” synchronous motors, describing 
SELECTIVE, UNIFORM [aw 
REINFORCEMENT trating them and giving features of constructior 


No. 3459. PUMPS: Fairbanks, Morse & ( 600 S 


igan Ave., Chicago, Ill. 24 p. bulletin (5810D) on singk 

split case, centritugal pumps with complete selection tabl 
a ical specifications, principal dimensions and other engin 
a information to tacilitate selection of such equipment. > 
. bulletins are available on “Builtogether” pumps, side s 





UNIFORMLY FULL 
PIPE THICKNESS 





anu two swage centrifugal pumps, and sewage aid tra> 
No. 3460 ROLLER CHAI Morse Chain | 
TANGENTS } re 
Ithaca, N. Y. 24 p. engineering data bulletin (R54 
chain for power transmission engineers, plant executiy 


designers, with complete information 


“ 


and applications 
No. 3461. ROOM COOLERS: Kauffman Air ¢ 
Corp., 4336 W. Pine Blvd., St. Louis, M Leatlets 






r 
, 
ib 
aN 
F 


aged air conditioning” for stores, large othces and hot 
able room coolers; window type room coolers; at r 
t} ae tilators Phe equipment and its teatures ar illustrat 


described 


No. 3462. RUST REMOVER American Chet 


Co., Ambler, Pa Leaflet on “Clorodine for removi 
deposits and rust from pipe lines, boilers, condensers 
cooling systems, water systems, et describing the pt 
its use Also leaflet on “Deoxvlyte.” an imbhibited aci 

| 






connection with pickling and cleaning terrous meta 


~ “| : 148 > ; ; » rthingtor , 
aa ~~ ene No. 3463. STEAM JET EJECTORS: Worthingt 
8) A FULL LINE 7) es tee IN QUARTERS & Machinery Corp., Harrison, N. J. 6 p. bulletin (W-20 
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THERMAL 
UNITS 

lo meet highly 

shecialized 

tequitements 


HYDRO 















HYDRON Metallic Bellows are used as control ele- 
ments in temperature-and-pressure-control devices, and 
for liquid or gas seals of compressors and pumps. We 
are specialists in the design and production of com- 
plete thermostatic and pressure units for temperature 
and pressure controls. We are, therefore, prepared to 

OR extend the fullest co-operation to engineering depart- 
aii omen’s of control manufacturers in the solution of de- 
y sign and engineering problems. 


CLIFFORD MANUFACTURING Co. 


BOSTON CHICAGO DETROIT LOS ANGELES 
PRODUCERS OF BELLOWS EXCLUSIVELY 
SERVING AUTOMATIC CONTROL MANUFACTURERS 










™ ALL-ASBESTOS INSULATED DUCT 


The housing for this air-conditioning system is CAREY Firefoil 
Panel. Careyduct used for conveying conditioned air. 


FOR AIR-CONDITIONING SYSTEMS 


Careyduct comprises both duct and insulation and is erected 
in a single operation . . . Fireproof: pormanent; a natural 
sound deadener: no noise in erection; lightweight: clean ap- 
pearance; easy to erect: low cost as compared to sheet metal 
plus insulation; permits higher velocities, thereby requiring 
smaller ducts. Write Dept. 25 for Careyduct Engineering Manual. 


THE PHILIP CAREY COMPANY = Lockland, Cincinnati, Ohio 
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NEW UNIT BLOWER with 


V-Belt Drive by 
AUTOVENT 


Biower installation difficulties 
finally minimized No sep 
arate motor or base to install 
No drive aligning troubles 

@ Autovent V-Belt Drive Unit 
Blowers have moter and drives 
completely assembled ready to 
run Simply set blower and 






connect duct work \ really 
compact, tlexible performance 
universal discharge unit 
blower with steck motor for 
efficient operation Available 
in five different wheel diam 
eters and many separate cn 
pacities 

@ Full performance ancl =o 
mension data gladiyvy furnished 
upon request Balletin 300-4 


UNIBLADE TYPE “H” or “HB” BLOWERS 


For ventilating and air conditioning Back 
wardly inclined blades with non-overloading 
power characteristics or quiet forwardly curved 
blades. Belt driven, centrifugal type Pur 
nished in any speed or discharge requirement 
Bulletins 501 and 302 


UNIBLADE VOLUME BLOWERS 


Motor driven for fume hoods, chemical labora 
tories, processing, et« Handle low volume of 
alr at medium pressures Can be mounted on 
floor, wall or ceiling Wheel range 6” to I! 

Direct connected blowers for general ventilat 
ing up te 2% Bulletin 300 


AUTOVENT FAN & BLOWER COMPANY 


1811-27 N. Kostner Avenue, Chicago, Illinois 
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FOR YOUR CONVENIENCE 
HleatinGc, PirpinG AND Atk CONDITIONING, 
6 N. Michigan Ave., Chicago, Ill. [3-40] 
Please ask the manufacturers to send me more information 
about the equipment mentioned under the following reference 


numbers in “Equipment Developments” and “Recent Trade 


Literature.” (Circle numbers in which you are interested) 

1787 1788 1789 1790 1791 1792 1793 
1794 1795 1796 1797 1798 1799 1800 
1801 1802 1803 1804 1805 1806 1807 
1808 1809 1810 1811 1812 1813 1814 
IS15 IS16 1817 i818 1819 1820 1821 
1S22 [S23 

3445 3446 3447 448 3449 450 451 
6452 M453 454 3455 456 3457 3458 
S459 3460 3461 $462 463 5404 465 
3466 3467 

Nan Pith 

Company 


\ddress 






before or after installing. Send for catalog. 





THE 


3747 EAST 93RD STREET 





adjustalle DIRECTED AIR 


FLOW REGISTERS asd GRILLES 


Every grille bar can be INDIVIDUALLY adjusted either 


INDEPENDENT REGISTER CO. 


CLEVELAND, OHIO 





WHY CONTINUE GUESSING 
On Air Filter Performance? 


You Can Now Afford an AIR FIL- 
TER INDICATOR on Every Air Con- 
ditioning Unit or Filter Bank. 


An accurate, easily installed In- 
strument to indicate static resistance 
across a bank of air filters. 


Write today for literature. 


Ain Filter Enginesring (Co. 


2236 S. WABASH AVE. 


Model 1% 


CHICAGO, ILLS. 





on steam jet ejyectors of the two stage condensing type, ck 

ing the equipment and its uses, and giving engineering 
No. 3464 TOURIST COURTS: Crane Co., 836 S 

igan Ave., Chicago, Ill. 8 p. booklet devoted to the thenx 


greater comfort for guests means bigwer profit tor tourist 


and including information on heating, plumbing, and wate 


ply equipment for these establishments 

No. 3465. VALVES AND FITTINGS: Northern I: 
Brass Co., 935 Plum St., Elkhart, Ind. 46 p. catalog (( 
“Nibco” valves and fittings for copper tubes, including 
mation on wrought copper fittings, cast solder fittings, dra 
fittings, flared tube fittings, and 125 Ib and 150 Ib valves 

No, 3466. VALVE SELECTION: Jenkins Bros., 80 \ 
St., New York, N. Y. 30 p. valve selection book with dias 


of piping systems showing valve positions and giving the 


lacturer’'s recommendations for specifying valves used 
nection with boilers, engines, turbines, diesels, pumps 
and related equipment. Each valve carries an identifying 


referring to a chart from which the proper valve can he 


No. 3467 VIBRATION CONTROI Korfund ( 


18-15 32nd Pl., Long Island City, N. Y. 8 p. bulletir 
tion control for concrete foundations, giving a technical 
sion of the subject and including numerous drawings and 


trations of methods and information on installation 










LEETEREE! 


exes WHITNEY-JENSEN :00:: 
no. 75 DUPLEX 


ROLLING MACHINE 


@A modern unit for 
every u»-to-date sheet 
metal shop. Saves 
money and produces 
better. more uniform 
work on Pittsburgh 
locks, drive cleats, etc. 
The Whitney - Jensen 
Duplex has _ several 
outstanding GREATER 
VALUE features! Write 
for further data and 
Catalog No. 13 











WHITNEY METAL TOOL CO. © 180 Forbes Street, Rockford, Illinois 





















Standard Cooling Towers for Refrigeration Service 
SEND US YOUR PROBLEM OR WRITE FOR CATALOG 


WARMING AND VENTILATING CO. 
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